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pasterns or between tlie base of the lioofs (= postdigital, inter- 
digital, and interungnlate glands of Owen ; fossae interdigi tales of 
Ogilby; interdigital pits of Hodgson; foot-glands or hoof -glands 
of other English authors). 

Cm'ixd 01 * hnee cjlcwds ai*e the glands commonly i‘epresented by 
a pad of long hair just below the knee or carpus in several 
Bovidae. 

Tarsal glands are the glands represented by a tuft or pad of 
hair on the inner side of the tarsus of some telemetacarpal Cervidie 
(:=the calcic tuft or gland of Hodgson, at least in part). 

Metatarsal glands ai’e the glands represented by a pad oi* tuft 
of hair on the outer side of the metatarsus of some Cervidfe and of 
yEpgceros amongst the Bovida^ ( = the calcic tuft or gland of 
Hodgson, at least in part). 

Preorhital glands are the glands in front of the eyes ( = sub- 
orbital and maxillary pits of Owen ; sinus lacrymales and glanduhe 
maxillares of Ogilby ; eye-pits of Hodgson ; antorbital glands of 
other English writers). 

Inguinal glands are the saccular glands of the groin (= inguinal 
pits of Owen ; folliculi inguinales of Ogilby ; inguinal glands and 
])ores of Hodgson ; groin -glands of other authors). 

In addition to these thei*e are glands of less common occurrenc<*, 
such as the post-cornnal glands of liujyicwpra^ the occijyital glands 
of Camelus, the caudal glands of Capva^ the 2}reputial gland of 
Moschus, and the nnguicular glands or glands in the false-hoofs of 
Tetraceros, 


Part II. — Ox THE Structure of the Glaxds axd the Systematic 
Results to be derived from them. 

Family BOYID.^. 

The subjoined dichotomous analytical key, based mainly on 
the structure of the feet and upon the specialised cutaneous 
glands, shows the subfamilies into which the Bovid/c may be 
provisionally divided on the evidence su])plied by these characters. 
1 have preserved all the subfamilies already estaldished by previous 
authors, and have added a few new ones for the reception of 
isolated genera, which I found could not be included in the <livisions 
to which they had been heretofore assigned without frustrating 
the attempt to define the groups in question. 

The erection of new subfamilies for the accommodation of these 
aberrant genera appeared to me to lie the most expedient course 
to follow under the circumstances, although some authors may 
perhaps demur to the separation thus entailed of Pantholops 
from the Antilopina^ and of Oreotragus from the Neo tragi me. 
Furthermore, I am inclined to think that additional groups 
of subfamily rank will probably be established in the future. 
Poselaphus and Teiracerus^ for instance, might peihaps lie 
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wisel}' aiul ndvantagoously separatiMl from the African Tragcla- 
phincs. Po.ssil)]y a special subfamily shoulil he erected for 
Ammoilorcas, which at present 1 am unahle to classify; and a 
good cas(‘ could Ije made out fur splitting up the Rupicaprima?, 
which no one can claim to he a lioinogoneous unit. Rut our 
knowledge of the inut\ial atllnities of the various sections of the 
Bo^id<e is so surprisingly incomplete that no attempt at a final 
classification of them can at ])rcseut ]>e attempted. 

Owing to the im})ossihility of arranging the subfamilies 
according to their probable relationships in a linear series, it 
comes about that in the annexed talfie divisions of this rank are 
juxtaposed which have ob^iously no near relationship to each 
other. Oreotniijm. for instance, is probably, as is usually supposed, 
allied to the Xcotragiiue and Paniholops to the Saiginie, Antilo- 
]»in<e, or Capri me. Yet these two genera fall, by the difierential 
characters made use of, under the heading f alongside the 
^i^jpycerime, the Oiygime, and others with which they have 
certainly, as 1 at present believe, no close connection. That is 
one of the obvious defects of such tables as the subjoined, which 
ore commoidy much more useful than scientific. 

I liave made no attempt to include Ocihos in this key, Ldnii- 
berg’s recent paper on this form making one conclusion abundantly 
clear, namely, that the genus must for the present be left by itself 
in the subfamily Ovibovina*. 


a. On tho front :nul iisiisilly also on the hind lepr a lar<^e inter- 
digital elet't, forming a gland tlu* orifiec* of wliioli is a long- 
slit with its upper margin sharply define<l hy the abrupt 
descent of the integument between the digits; or else the 
oritiee of the cleft is shorter and the gland more or less 
tnhiilar, extending up betweeu the hones of the ]>astern, its 
posterior wall being formed by a dose fold of integument 
forming the heel-tie interiorly, so that the orifice of the 
gland opens downwards between tho hoofs. 
h. Preorhital gland nearly halfway hetweeu the eye and the 
nose, not valvular or invaginated, hut marked externally 
hy a hare streak of skin studded serially with pores; web 
of ]mstern reaching only to the heels, closely folded, the 
gland tubular with the oritiee oj)cning freely into the 
s])ace between the hoofs Cepiialophtx.v (p. 8t>7). 

b'. Preorbital gland oceasionally aborted, when ])resent usually 
a valvular invagination, nev(‘r*marked externally h}' a 
streak of iiitegnnient with serially ^arranged yjores. 
r. (ilamls etinally or ai)proxin»ately equally developed on 
both front and hind fe<-t. 

(1. M utile large, naked above as far hack as tin’ ])Ostorior 

angle of the nostrils Neotuaginjk * (p. 879). 

(f'. M utile small, hairy above almost or quite to the 
anterior angle of the no>trils. 
r. Pedal ghinds more or less tubular; the integument 
of tho hark of the pastern closcdy folded at tlie heels. 

Mai)0(Uun-t; (p. 870). 


* Eased upon observation of Onrehut and luiphircrnSy the other gniera being 
unknown to nn*. 
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e\ Vudal glamU a deep deft with a long apertui'e on 
the trout of the pastern, the wel) extending forwards 
as a close fold of integument from the heels towards 
the front of the hoof and separating the cavit 3 ' of 
the gland from the space between the hoofs. 

A.ntilopiis'.e (p. 887). 

c'. Pedal glands aborted or iiearl 3 ' so on the hind feet. 

PcB.vi.ix,!: (p. 900). 

a' . Never a deep interdigital cleft opening 1 ) 3 ' a longoritice,. with 
sharply defined upper margin, on the Iront of the pastern; 

])edal glands when present and well developed somewhat 
da.sk-shaped with a constricted orifice opening on the Ifont 
of the pastern above the hoofs (exc. Rnpicapra), never 
opening deep in the interdigital cleft above the heels. 

f. A depression on the lower half of the pastern in front caused 
b 3 ' the gradual downward and backward descent of the 
skin of the middle line towards the heels, where it meets 
the posterior .skin to form the heel-tie, allowing the 
hoofs to be widely or moderatel.y widel 3 '- separated 
apicall}' ; onl 3 ' rarel 3 ' (in liupicapra) does the closely 
folded integument extend forwards from the heels anil 
shut off the interdigital cleft from the space between 
the hoofs ; pedal gland, when specialised, folded upon 
itself and opening b 3 ' a small orifice on the front of 
the pastern high above the hoofs. 

UupicAPRixjj ^ (p. 818) and Caprine (p. 859). 
f\ At most a shallow depression on the front of the pastern ; 
the hoofs joined together almost throughout their basal 
extent by an interungnal band of integument extending 
forwards tVom the heels, where it meets at an obtuse or 
right angle the skin forming the posterior wall of the 
pastern ; it similarl 3 ' iBcets that of the anterior wall of 
the pastern, which forms a continuous surface in the 
middle line, except where its continuity' is sometimes 
bi-oken fora short distance b 3 ' the orifice of the pedal gland, 
which, when pi'eseiit, opens close to the hoofs ; thus, 
except for. the glandular infolding, the anterior and pos- 
terior walls of the pastern are widel 3 ' separated from each 
other ill the middle line. 

ff. Hoofs truncated apicall 3 ', the heels rai.sed high above the 
ground during progression ; (interlingual integument 
hairy thi'oughout ; a valvular preorbital gland ; mulhe 
large; no pedal glands) OREOTRAGiNiE (p. 885). 

Hoofs pointed, the entire sole and heel in contact with 
the ground during progression. 

7/. Nasal cavities considerably inflated ; skin of the heel- 
tie posteriori}' folded upon itself in correlation with 
the backward extension of the enlarged heels ; (no 
preorbital or pedal glands ; a pair of very large 
inguinal glands with orifice remote from the 
mammal Pax tho loping (p. 898). 

Ji'. Nasal cavities not speciall 3 ' inflated; skin of heel-tie 
not folded, heels moderate in size. 

/. A pair of large metatarsal glands on the hindlegs; 
no false hoofs ; interungnal integument contimi- 
0USI3' haiiy ; [no preorbital or pedal glands]. 

yEpYCERiyj2 (p. 918). 


* This section should, perhaps, he divided into two or more subfamilies, none of 
the genera being close^V related to one another. Saiga should possibl}' come under 
the heading f as the type of a special group Saigime ; but the exact structure of 
the feet and of their glands is unknown to me. 
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No nu'talarsii] taNe hoofs ])re.smt ; iiitiT- 

nng:ual nnkt*<l. 

IVilal ‘jhnuls j)resont on all four feet and coiisistinij: 

«»f a thifk-wallul, rlonmitul sac {gradually lesseu- 
iu|jr ill calihre towards t lit* oriticc, which is situated 
chMc to the summit of the intcrmif^ual weh : or 
else the {rhind is small and opens htdiind a conical 
excrescence developeil from the summit of the 
interuntjual \V(*h as in Jdthi.r* Orygin-K (p. t)07). 


y. Pedal }^hmds ahsent, except in l*elea, where they 
consist of a thin-walled, compressed, roundish 
sac with a sliort and narrow neck, the orifice of 
which opens some lit tie distance above the summit 

of the interunj;ual wel) Ckuvicapkin j: (p. Oil), 

TKACiKLACllIN-K (p. 021 ), POVIN.Y f (p. 032 ). 


Sulifniiiily K r p i c A r u i x .1:. 

CJeniis UrncAPKA Blnim*. 

UupiCAPUA m.'PicAPKA LiiiiK (The Cliamois.) 

(Text-fig. 8:h) 

Aeeonling to Owen the Chamois has no preorbital glaiuls, but 
possesses inguinal glamls ami a gland behiml the base of each ear. 
Mr. Lydekker, on the contrary, states that a small preorbital gland 
is present J ; and even so recently as 1904 Max M^eber (‘Die 
Saiigethiere/ ]». (>75) asserts that the male i>ossesses [lostaurieular 
glands. The pedal glands were described by ]\lax Tempel. 

Living examples of Tyrolean Chamois in the Zoological Gardens 
show no trace either of the preorbital gland mentioneil by 
Mr. Lydekker or of the ]>ost-auditory gland mentioned by Owen 
and other writers ; nor conhl T detect a trace of them in the only 
fresh specimens J have heen able to examine, namely two newly 
born kids, or upon dried skins in the British Museum. 

The feet of these immature specimens were more like tho.se of 
Gazelles than of any Antelo])Cs, Sheep, or Goats that 1 have seen. 
AVhen the hoofs were ])ulled apart a tiiangular interdigital 
d(‘]ircssion was shown. This, however, was both shorter and 
much .shallower than in Gazelles. It became gradually shallower 
and narrower upwards to its apex, the tleepest and broadest part 
being at its lower end, where it was closed by the inter- 
ungual web. The skin of this web was folded back in the same 
way as in Gazelles, but much less deeply, so that the .skin forming 
tin* back of the glandular depression was separateil some distance 
from that of the back of the pastern. Tlu* walls of the depression 
were somewhat scantily clotheil with .short hairs. xVlso, as in 
Gazelles, the entin* interlingual web, extemling from u(*ar the 

* On account of the pcculiai* structim* of the feet this "cmis shouhl perhaps form 
the type of a special .subfamily, .Adduciuic. 

t These groups arc (listinguishahk* by other cliaractevs than those sui>plic(l by tlie 
feet. 

4 ‘Great ami Small Game of Kurope,’ p. 173, lOOl. The authority for this 
statement is not given. 
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front of the proximal end of the lioof almost to the heels, was 
clothed with long hairs, the heel-tie itself being naked. 

The feet of these immature specimens agreed with those of an 
adult Chamois described and figured V)y ]Max Tempel {op. cll. 
p. 50, pi. xi.), except for the more scanty clothing of haii’s on the 
walls of the depression. In iViax TempeFs example the walls 
of the depression were thickly clothed with long hairs load(,*d 
basally with secretion, and the skin forming the posterior wall of 
the depression was in contact with that of the back of the pastern 
as in Gazelles. 

Judging from the immature examples above mentioned and 
from dried skins examined in the British IMuseiim, Chamois have 
four mamnne, hut no inguinal glands. 



Biipicapra rupicapra. 


A. Head of male showing- fully developed postcomual glandular swelling. 
11. The glandular swelling from above : </, anterior, h, posterior end. 

C. Summit of head of adult female drawn on the same day as A, showing 

absence of swelling. 

D. Foot of newly born hid showing depression on the front of the pastern. 


That Chamois jDOSsess glands upon the head has been known for 
many years. These glands have had a curious and confusing 
history. They have been persistentl}^ described as “post-auditory ” 
or “post-auricular,” whereas in reality they are immediately 
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beliind tlie liorns and well in a<lvance of tlie base of the ears. 
By no possibility can they be described with accuracy as behind 
the ears. 1 think ILimilton Smith must have been the fir.st to 
stiirt this error in 1827. In Oidfilth's ‘Animal Kingdom/ iv. 
p. 22, he stated that there was a glniid behind the ear ; but on 
p. 281 of this volume lie de.scrihed the same gland apparently as 
occurring behind the horns. In 1850 Owen repeated the statement 
that they are post-amlitory, thus contlrming my suspicion that he 
borrowed many of the facts for his paper from Hamilton Smith. 
In 1855 the glands wei'e (piite correctly figured and de.scribe<l by 
A^'on Hessling as behind the horns (Zeitsch. f. w. Zool. vi. pp. 2G5 
271 , ])1. viii.) ; but in the illustration accompanying this memoir the 
ears appear to have been added as an afterthought, for they are 
drawn as projecting from the side of the head-.skin much too far 
forwards, the anterior edge of their bases being in a line with the 
posterior base of the horns, so that part of the gland, at all events, 
is behind the ears. The iigiii’e, however, is cjuite wrong in that 
particular. As is well known, the horns of a Chamois rise verti- 
cally nearly over the eyes and the ears are set far behind both. To 
Owen's mistake and Yon Hessling’s inaccurate figure must probably 
be attributed the statement made by Flower and Lydekkei' (‘ jMam- 
malia,’ p. 12, 1891), by Alax Weber (Die >Saug. p. 675, 1904), and 
by Lydekker (‘ Field/ 1909, p. 1100) that the glands in question 
are post-auditory, the latter even speaking of them as “ occipital." 
Yet, curiously enough. Flower knew at one time that they were 
behind the horns and in front of the ears, Ijecause there is a pre- 
paration in the IMuseum of the College of Surgeons showing their 
exact poi^ition ; and in the catalogue there is an entry in his hand- 
writing, giving an accurate description of the preparation with a 
reference to von Ile.ssling’s pa])er This specimen was received 
from the Zoological Society in 1877, many years before the 
repetition of Owen’s mi.stake by Flower in his classical work on 
the Arammalia. 

A further point of interest connected with this specimen is that 
it was a female. 4’he glands appear as a pair of subcrescentic 
slits, one behind each horn and about half an inch away from 
it. This establi.sbes the conclusion that the female ])Ossesses 
the glands as well as the male, although they do not appear to 
become eidarged at the breeding-season as in the latter. Their 
a])pearance in the bucks was recently de.scribed by Mr. A. Buxton 
(CField,' 1909, ]). 1056). who found them in the autumn of the 
year in various stages of growth, and said that they gave out a 
strong goaty smell. 

In the male dVrolean Chamois now living in the Gardens the 
glamls began to swell in the latter half of 8e])tember when the 
coat bogan to darken, wei’O at their maximum through Xovend)er 
and the first half of l)eceiidnM*. then gradually dwindled away, and 
by the end of the lii*st M eek of January were repre.sentod by a fiat 


* 1 am imli-liti’d to .Mr. U. 11. llurno, F.Z.S., for tliis information. 
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area of wrinkled skin Iniried in the haii*s of the top of the liead. 
At no time did I see any discharge or secretion coming from them. 
At their best they projected well above tlie longest hairs on the 
parietal area of the head as a pair of rounded cushion-like excre- 
scences of purple skin studded with short hairs and folded into 
deep intersecting grooves, recalling a pair of cerebral hemisphere's 
mai’ked with a few^ sulci. Seen from above, the margin is 
straightish in front up against the horn, lightly convex externally, 
widely rounded posteiaorly, and straight internally, where it is 
closely in contact throughout its length with that of the opposite 
side. The surface is convex from before backwards and from side 
to side ; and from the antero-internal angle of each on the upper 
side two deep sulci descend towards the external border, one close 
behind the horns, the other backwards and outwards, gi\dng oh' 
two backward ly- directed shoi’t sulci in its course. 

In a male eighteen months old the glandular area showed no 
signs of swelling as late as November. 

In one of the newly born kids I found these postcorn ual glands 
represented by a pair of very shallow^ crescentic grooves entirely 
concealed in the hairs of the top of the head. 

Genus Oreamnos Raf. 

Oreamnos montanus Old. (The Rocky Mountain Goat.) 
(Text-fig. S4, A.) 

The presence of glands behind the horns in this species has 
been recorded by Mr. Hornaday^, Mr. Frederick Gillettf, and 
by Mr. IVIadison Grant +. Mr. Hornaday described them as a 
peculiar bare patch of black oily skin, the size of a half dollar,” 
To this j\[r. Gillett added the important information that ‘‘ under 
the external skin these glands consist of a soft red tissue saturated 
with a milky substance, like the udder of a cow. In the speci* 
men at our [London Zoological] Gardens these glands are partially 
covered uji by long hair at the present time [February], but in 
October and November they are more conspicuous. The older 
the animal the more pronounced are the glands.” According to 
Mr. ]\Iadison Grant the gland, which is as large as half an orange 
and situated in a half-circle immediately behind each horn, ‘‘ is 
sometimes so tough as to wear deepl}^ into the base of the horn.” 
This author cites the presence of this gland as the most striking 
character of Oreamnos as coni])ared with othei’ genera of Rupi- 
ca])rina?. No doubt his failure to lecognise it as the same gland 
that is found in the Chamois {Hujncajyra) is to be attributed to 
the erroneous description of the latter as iiost- auricular.” 

own notes upon an old male animal living in the Gardens 
completely bear out what I\Ir. Gillett said as to the seasonal 
development of the gland. In this lespect it agreed closely with 

* ‘ Araericcan Natural History/ 1901, p. 115. 
t P. Z. vS. 1905, vol. i. p. 56. 

X Ninth Annual Keport of the New York Zool. Soc. p. 12 (reprint). 
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the lioniolo^^ons ^lanJ of the inah' Chamois; Imt tlie inte^iiiiient 
covering t he ^la 11(1 was innch more liorny and coarser in texture 
than in the Chamois. 


'Text-ii^'. 8-1. 



This Ivoeky Mountain (5oat liad no jireorlnt.al or ini,Miiiial 
glands. 4'he foet were e(aist rneted almost as in Goats (rV/y)>7/) : 
that is to say, there was on the lowei- p.art of th(‘ pa.stern in front 
a dee]) iiiterdi;^dlal dejiression formed l)y tlie abrujit downward 
and backward slope of the inte^oinicnt to meet that of tlu‘ posterior 
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side of tlie ^jastern at an acute an^le just above the heels, lirmly 
binding the lattei* togethei'. As in wild and most tame Goahs, 
the walls of this depression were clothed with long hairs. On 
the hind feet these hairs were clean ; but on the fore feet t\u-y 
were stained yellow and stuck together, showing dried scurfy 
material at their roots and suggesting activity of the .sebaceous 
glands over a considerable part of the area. 

The genus Oreamnos exhibits puzzling cross-affinities. With 
the feet and beard of the Goats {Capra) are combined the short 
cannon-bones of the Takin {Buclo7'cas), the post-cornual glands of 
the Chamois {Rupicajyra), and the short, lightly curved, backwardly 
inclined horns of Cajyricornis and Noemorhedus, 


Genus N.emorhedus H. Sm, 

N.EMOIIUEDUS GOllAL Hai’dw. 

(The Goral.) 

x^ccording to Hodgson, N . goral has no inguinal or preorbital 
glands, but possesses feet-pits on all four feet. Owen is in agree- 
ment with him as regards the absence of the glands in the groin 
and on the face. 

Ogilby also states that the preorbital and inguinal glands are 
absent, and adds that the pedal glands are large and the mamime 
four in number. 

My own observations agree with these in every i*espect. 

On a flat skin of X, goral sent to me fi-om Chamba by 
Major Rodon, F.Z.S., I found the pedal glands present on all the 
four feet. They presented a close resemblance both in position 
and structure to those of Sheep {Ovis)^ opening by a small orifice 
on the front of tlie pa.stern some distance above the hoofs. The 
orifice led into a slightly dilating hair-lined sac running back- 
wards to the posterior wall of the pastern parallel to the inter- 
lingual web. Just below the orifice the integument descended 
obliquely between the hoofs to the heels, where it formed a. stout 
horny tie. This interlingual web met the integument of the back 
of the pastern on the heels almost at right angles. The hair on 
the back of the pastern extended only for a short distance between 
the heels ; but the interlingual integument was covered with long 
hairs, becoming progressive!}^ shorter towards the heel-tie, which 
was itself smooth and hairless. The hoof itself was short and 
compressed with the heels high, their web or tie being raised con- 
siderably above the ground. Thus not only in the position and 
structure of the pedal gland but also in the hairiness of the 
interungual integument and the smoothness of the heel-tie, a veiy 
close resemblance could lie traced between the feet of Xcemorhedus 
and those of Oris. 

* 1 believe the pedal gland described above was incomplete, since the bones and 
tissues of the pastern bad been to a large extent cut awa}' from behind and there 
was a small tear in the skin of the bottom of tiie gland. 

Proc. Zool. 8oc.— 1910, No. LYL 
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X-EMORllKOUS RADDEAXUS lleiide. (Rjulde’tJ Goml.) 

(Text-lig. 85, A.) 

'riie entile skin of ;ui ndult example of tliis species* from 
L:\o-i-san, near Shensi in Central China, was kindly lent to me 
hy Mr. Edward Gerrard. 

The structure of the foot was the same as in A\ yoral, except 
that tile hoofs were rather longer and the pedal gland much 


Text- fig. 85. 



B- 

A. McHliim vertical section of tVont foot of XiemuHicilus rmhleoiius. 

U Tbe same of Capriewnis crispua. 

///., pedal gland ; o., it> orilice. 

(Dry .specimens.) 

longer ami more capacious. Just within the orilice the duct was 
tlirecled for a very short distance miwards and backwards. It 
then to(»k a sharp bend downwards and forwards, running close 
along the internngnal weh to the heel-tie. At this point it was 


* ride IVock, 1‘. Z.S. 1008, \k 100. 
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l)eiit.sliarply bjvckwji.rOs and ui)\vnr(l.son itself, the toniiiiial portion 
whicli, rouglily speaking, ran parallel with the integument of the 
back of the pastern, being subequal iu length to the portion 
running parallel to the ijiteiaingual web. The gland was lined 
with hairs and charged with secretion. Its structure was practi- 
cally the same on both front ami hind feet. 

There were two pairs of teats, imt no trace of inguinal glands 
could be detected. 


(lenus Capiucornis Ogilby. 

(Japkicohxis tiiar llodgs. 

(The Nepalese Serow.) 

According to Owen this species possesses preorbital glands, but 
is without inguinal glands. Ogilby, however, asserts that it has 
inguinal glands and j^eilal glands and four mamnue. 

In the example of the Darjiling race (6'. thar jamrachl Poc.) 
now living in the (lardens, a distinct but small orifice is observ^- 
able upon the pastern of the fore foot, and the white hair iinme- 
dhitely around it is at times stained yellow, proving that a. gland 
is present and active. This animal is a female nearly live years 
old ; and the preorbital gland is never prominent or turgid as 
described by Hodgson in the case of the male C, thav^. It is 
represented externally by a circular orifice, from which exude 
drops of whitish fluid hardening into solid particles, recalling 
both the appearance and scent of gum arabic. I am unable to 
state anything about the inguinal glands. 

Capktcorxis (or Capricurxulus) crispus Tern 111 . 

(The Japanese Serow.) (Text-fig. 85, B.) 

Mr. Edward Gerrard kindly lent me a dried skin of this species. 

The preorbital gland consisted of a simple hair-lined pouch 
with a small subcircular orifice. The pedal glands were well 
developed on all four feet, and resembled almost exactly in 
structure those of Kceviorhedas raddeamis . The feet also were 
constructed as in that species, though the haiiy clothing was 
longer. There were four teats, but no inguinal glands. 

I am also indebted to Mr. E. Gerrard for the opportunity to 
examine the flat skin of a female of C. a)‘(jyrocJuttes from 8zechueii. 
On this I could find no pedal glands except a shallow depression 
on one of the anterior feet, recalling the aboi-ted pedal glands of 
Ciipra^ Pseadois^ and ! femltrayits. iMoreover, the hair oii the 

front of the pastern did not extend so far downwards between 
the hoofs as in (7. crisj)tis and Na )nor]tedn.s raddeanna. The state 
of preservation of the feet on this skin does not justify tlie final 

* Af)str. l\ Z. S. no. 55, p. 12, 1008 ; P. Z. S. 1008. p. 183, ti-r. 

+ P. Z. S. 1836, p. 30.-] 
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conclusion tlint tlic i^lunds are Jibscnt ; :ind until more is kii'^wn 
of the pedal glands of the other species refeired to Capricornis^ 
no certain conclusions can ho drawn i*egarding tlie taxonomic 
value of the facts above recorded. If (\ anjyrochcetes prove to be 
without glamls and C. thar to have them, there will be a strong 
prima facie, case for i egai’ding tliese species as belonging to two 
distinct genera. 0. ihcu' is the typ(‘ of Capncovuis, and for 
C. arcjifrochaies the name Xemoira^jas liende will have to be. 
emplo^’ed. 

Fiiudly, it may be added that Owen states that 6'. sinnatrensis 
possesses iiiguinal glands as well as the preorbital glands- a fact 
which still further emphasises th(‘ importance of the examination 
of fresh material of this little-known genus. 

( Jeiuis Ih'DOKCAS llodgs. 

BrOOltCAS TAXICOLOR WUtTKl. 

(The Bhutan Takin.) 

In the living example of this Takin in the Gardens there is no 
trace of preoi hital gland, and none of pedal glands on the fore 
feet, as may he clearly seen when the animal rears herself up 
with the hoofs spread against the bars. 

BrnouCAS tibetaxus ^f.-Edw. (The Chinese Takin.) 
(Text-fig. 84, B, p. 852.) 

Xr, Gerrard kindly allowed me to cut the fore and hind feet of 
a female examplejof this species from Szeehuen. There was no 
trace of pedal glands on either the fore or the hind feet. On the 
fore feet the integument on the anterior surface of the pastern 
(aided in the middle line below in a strong transverse web, 
beneath which it passed hetwiaai the hoofs nearly jiarallel with 
the ])roximal edge of the inner surface of the nail, then turned 
sharply at right angl(*s, forming a strong heel-tie running parallel 
with the sole of the hoof before turning up to be continued with 
the skin of the back of tlu^ fetlock. As in the Serow {Capricornis 
anji/roc/iii ies) pi'actieally the whole of the interlingual integument 
was naked, although anteriorly the hair on the front of the fet- 
lock was ('oniiniied a little lower, slightly below the transverse 
w(‘b. Th(* hoofs thems(‘lv('s were sha])cd very much as in Capri- 
coniU, hut the h(‘(d-tie was situated more forwai'ds and nearer 
the ])roximal <‘dge of tin* imuT lamina of the nail, making the 
hoofs much h‘ss dist(msihle than in that genus. 

Tln^ structure of the hind foot was es.sentially the saiin* as that 
of the front foot, but there was no trace of the anterioi- inti^gu- 
mental web. 

There was no trace of inguinal glands, hut the four t(^ats on 
ihe dried skin were cui‘iously in vaginat(‘d, giving the a]^pearanc(‘ 
of foursma.il symimdrically arranged pits, which 1 at first mistook 
for ingiiiiifd pouches. 
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The geiiei'ii of Rapica]>nnie may l)e (listinguislmd as follows by 
their cutaneous glands : — 

a. Muffle large, encircling the nostrils below ami extending as far 
as their posterior angle above ; a well-developed pedal gland 
like that of Ovis on all four feet. 


h. Preorbital glands present Caprienrnis. 

b\ Preorbital glands absent Ncemorhedus. 


a. Muffle small; pedal glands, when present, otherwise formed. 
c. A pair of glands beliind the horns in both sexes; interdigital 
cleft deep. 

(?. Interdigital glandular cleft opening inferiorly between the 


hoofs, the heel-tie simple Ot'eannios. 

cV . Interdigital cleft shut below by a close fold of integument 
extending forwards from the heels towards the proximal 

margin of the nail in front Rupicetpra. 

c' . No glands behind the horns; interdigital cleft shallow Sitdorcas. 


Subfamily 0 v i b o v i x /E. 

Genus Ovibos Hlainv. 

OviBos MoscuATUS Liim. (The Musk-Ox.) 

(Text -fig. 86.) 

According to Ogilby this animal has four teats, but neither 
preorbital nor inguinal glands. Of the pedal glands lie said 
nothing. Lonnberg (P. Z. S. 1900, pp. 163-165) agrees as to the 
number of teats and apparently as to the absence of inguinal 
glands ; but he found in his specimen the preorbital gland well 
developed, being 23 mm. long, 18 mm. broad, and 8 mm. deep. 
The interior of the pit was lined with hair, but I cannot judge 
from the description whether the orifice was A^alvular as in Ovis 
or simple as in Capricornis (the Serow). 

Lonnberg also states that he faileil to find any pedal glands. 
I was able to vei-ify this fact on a fi'ont and a hind foot of a 
Musk-Ox which Mr. E. Gerrard kindly allowed me to cut. On 
the foi*e foot the skin of the middle line of the pastern in front 
emls inferiorly in a small web, beneath which the integximent runs 
backwards and downwards to the anterior portion of the heel, 
then curves upwards and bnckwai'ds towards tlie posterioi' portion 
of the heel, whei‘e it is continuous Avith the skin of the posterior 
surface of the |3astern. This skin is covered with long hairs, which 
pass for a short dista.nce betAveen the heels, Imt the greater part 
of the integument Avhich ties the heels togethei* is (piite naked. 
Above the heel-tie, hoAvever, the interlingual integument is 
covered Avith long hairs, Avhich largely overlap the proximal inner 
margin of the nail ; and Avhen the hoof is examined from beloAV 
these hairs appear as a long and thick tuft ^irojecting forAA’ai'ds from 
the anterior portion of the lieel-tie and filling the greater part 
of the interlingual space. Long hairs arising from the bottom of 
the pastern in front also oA^erlap the proximal anterior portion 
of the hoof. As is Avell knoAvn, the hoofs ai'e remarkably short 
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nii<l In’oad, tlic* jintoro-(‘xt(*ni.‘il [un tion of tl»o n:til being enormously 
(le\ «*lo]»eil :is eompared witli t In* siM.-ill int(*rn:il jiortion, tlu* soles 
nml lieels being corn s|ion«lingly large. 

'I'lie biml foot is vt‘i v like* tin* fore* foot, jinel has no trace of a 
glaml ; nor on tlie spe*cinie*n e*.\aminee] eliel I iind any trace of the* 
small antero-sn]>erie)r \ve*by ami tlie* integument of tbe front of 
the* ])aste*rn ele*sce*mle(l more* abruptly between tbe hoofs down tee 
the* he*e*]s, making a meere nitirked de*]>ression bc>t\\cen the heeeefs 
than was N'isibU* before* the freeiit hoed*. 


Te*xt-fig. HO. 



A. Moiliein vortirnl srctioij ol' tVeeiit toot. 
15. The otliin<l foot. 

(’. Leewi'r snrfiier of liiial lioof. 


'File systematic pe^sitieen of Ovihosi must for the pre.seiit l>e 
le*ft nnse*ttleel. According to 1 iunnbe'i-g. it should rank as a spi*(‘ial 
subfamily, for whie'li the name 0\ibe)vina* is retained. Cray*', 
it may be aelded, long ago jelaced the*Takin i^Jindorcas) witli Ocibos 
in the family Ovibeeviela* ; but the e*\ ide*nce tliat tlietwoare really 
related is not e-onvincitig, and cannot lie* se-ttleel until the anatomy 
e)l /ludnreas is known. 


*■ Cjit Ivuni. Maiiun. in tin* l{riti^li Mie< »nn, p. 31, ls72. 
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Subfamily C A p r i x ^e. 

Genus Ovis L. 

(Sheep.) 

Qo-ilby stated that in G. arks (Dome.stieated vSheep) tlie pi-eorbital 
glands are large but immovable, the pedal glands small and the 
inguinal glands al)sent, adding tliat there is only a single pair of 
maminaa. 

Aceording to Hodgson, 0. aminon, the Siberian Argali, and 
0. ammon hodgsoni { = ammonoides)^ the Tibetan Argali, have 
large but immovable preorbital glands, distinct inguinal glands, 
and pedal glands on all four exti'emities, whereas 0. innsimon^ the 
Mouhon, for which on that account he created the genus Caprovis, 
diliers in having no pedal glands. 

Owen Anatomy of X^ertebrates,’ iii. p. 6d8, 1868) described and 
figured the pedal gland pi'esumably of a domesticated breed ; but 
according to Isidore Geofiroy the glands are absent in some breeds ; 
most modern text-books and systematic treatises state that the 
preorbital, pedal, and inguinal glands are present, and that there 
is a single pair of mammoB, a statement with which my own 
observations are entirely in accord except that there is occasionally 
an additional pair of small mamime. 

I have examined fi-esh specimens of two wild species, namely, 
0. vignei and 0. raitsimon, and a dried skin of 0. camidensis. 

Ovis viGXEi Blyth. (The Urial or Gad.) 

(Text-figs. 87, 88.) 

The preorbital gland consists of a hair-lined valvular pocket or 
invagination closed by a fiap of skin forming a movable upper lid. 
The pocket in captive specimens is commonly blocked with a neaily 
dry and waxy or quite dry secretion witli no definite smell 
but that of sheep,” and the hairs around the orifice are generally 
stuck together with the same substance. The dryness of the 
secretion is probably pathological and due perhaps to insufficiency 
of green or natural food. 

The inguinal glands, two in number, consist of rather shallow 
pouches, with the deep part underlying the teat, close to which 
the wide subcrescentic orifice opens. The secretion is yellowish 
and waxy, and gives ofi' a powerful odour, just like that of the 
urine of the common House Mouse {Mas musenhts). The area 
of skin surrounding the teat and gland is naked, formally 
there is a single pair of teats. In one specimen, however, I 
found an additional smaller pair lying in front of the }>air 
adjacent to the orifice of the gland. 

The structure of the feet is very constant. When the hoofs are 
pulled apart a triangular hairy dei)ression is seen in the middle line 
of the lower half of the pastern. This depression is caused by the 
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Text-fig. 87. 

m. 



Ovis vignei. 

A. Iiigruinal region of young male: w?., mamma ; gh, orifice of gland, the 

size of the invagination shown by a dotted line; Sc., scrotum. 

B. The same of lamb three days old, showing the shallow glandular 

depression (^/.). 

C. Front foot or an adult showing the orifice of the pedal gland (o.). 


Text-fig. 88. 



A. Median vertical section ot foot of Iamb three days old. 

B. The same of adult. 

gl^ pedal gland j o., its orifice. 
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somewhat abrupt descent of the integument just above the hoofs. 
It descends straight do^vn to the heels, which are united by a 
strong tie running for a short distance parallel to the sole of the 
hoof before turning upwards in continuation with the skin of the 
back of the pastern. The heel-tie is the only portion of the 
interungual integument which is hairless, the ai’ea above the tie 
being covered with long hairs which ])roject forwards, overlapping 
the proximal margin of the nail in front. 

The hoofs are short and pointed and the heels of the hoofs well 
developed, being both high and long, so that the integumental tie 
between them is raised considerably above the ground. 

The pedal gland opens by a small circular orifice near the 
summit of the triangular depression on the front of the pastern, 
some distance above the hoofs. The orifice leads into a narrow 
duct which quickly but gradually expands into the gland. The 
latter descends along the interungual integument towards the 
heel, then turns shai-ply upwards and backwards upon itself for 
a short distance along the integument of the back of the pastern. 

The gland is lined with short hairs, and the secretion is a clear 
semi-fiuid substance with a pleasant scent like tofiee (baked 
butter and sugar), slightly infused with acetic acid. 

Of this species 1 have examined several specimens of various 
ages from Persia. One example three days old had all the glands 
developed, the pedal glands being as large relativel}^ as in the 
adult, the preorbital gland only a little smaller, but the inguinal 
glands decidedly shallower. I have also noticed tliat the inguinal 
pouches are sometimes quite shallow in Sheep of domesticated 
breeds. 


OVIS MUSIMON Schr. 

(The Sardinian Mouflon.) 

This species has the glands of the same structure as in 0. viynei, 
with the preorbital gland smaller ; but in one specimen I noticed 
an unexpected difierence in the feet, the entire interungual area 
from a point on a level with the front of the hoof downward 
including the heel-tie being naked instead of hairy. 

OviS CANADENSIS Sliaw. 

(The Pocky Mountain Bighorn.) 

In a dried skin of this species, for which I was indebted to 
]\Lr. E. Gerrard, I found the preorbital gland, which IMr. Lydekker 
has described as minute and almost rudimentary, to consist of a 
small but very distinct valvular invagination, only differing in its 
relatively smaller size from that of other species of Sheej). llie 
presence of a pair of inguinal glands was unmistakably indicated 
and there was a single pair of teats. Pemains of the pe<lal glamls 
showed that these organs open as in ordinary Sheep, and tlm 
interdigital area was clothed with hair down to the heel-tie. 
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Do )jipst I caip(l Sjtppp. 

(>t‘ 1 )omt"sti(*jilo«l Slice]) 1 liMve ex:nniiicil t‘x;unplos of many 
))iH‘c(]s from iliflcrcnt conntrii'S witliout limliiijLi: niiy vai'iatioiis of 
mouMMit ill the struct lire of tlie pedal, iii^oiiiial. or ])i'eovbital glands. 
'Hu* rarest speeimoiis wmetln* following: — a lain!) of three oi‘ four 
months ohl from J'^air Island hetwi^eii tin* Orkmysand Shetlands. 
belonging to i\lr. A. d. Sewell ; a black lamb of about two months 
old. probably ludonging to a four-horned brei‘d from Caithness in 
Scotland : an adult shoi*t-tailed i*am of th(‘ breeil fi’oni the i.slaiid 
of Soa in the llebriih's; a Jlunia. or Fighting Ihun from Nepal 
and a four-horned breed from the same country, both short-tailed ; 
two rams of the long-tailed maned breed belonging to the llaussa 
tribes of N. Nig(*ria ; and a fat-tailed South-Afrieaii Shia*]) 
bidonging to Sir Claud Alexamhu' 

In three of these sheep, namely, in the Caithness aiid Soa 
specimens and in the Uunia ilain, 1 noticed that the interlingual 
area was hairy, exact!}' as in O, vUjnp'i, and not naked as in the 
(‘xaiiijile of 0. innsiount described above. 

3n iioSh(‘ep, domesticated or wild, liave I found the pedal glands 
absiait ; and in every case whei*e the sciuit of tlie secretion was 
testi'd it hail the sweet odour of totiee. The histology of the 
])edal glands of Cr/V (-ovVs has lunni fully described by Max 
Teinpel. 


Cenus Ammotkagus F>lyth. 

A.MMOTUAGI'S LEKVJA Fall. ( =OviS TUAGELAPUUS). 

(The Bai’harv AVild Sheep.) 

1 ha\e had no op|)ortunity of examining a dead sjieciinen of 
this species ; but careful ins])ection of a living male example gave 
the following results. 

'riiere was no trace of preorbital gland. Inguinal glands also 
were absent, and there was a singh^ jiair of teats. The feet were 
cnnstructed as in Sheep and Coiits ; but there was no trace, either 
ujinii front or hind feet, of any oi itici' leading into a s]>ecial gland 
such as is present in Sheep. In Sheep the orifice of this gland 
ma\' be seiai at once b}- su])erticial .scrutiny of the front of the 
pastern, in s]>ite of the hairy clothing. ^die most striking 
j)eculiaritv about the feet of this examjde of 0, lervln was the 
a])]):ireiit smnothni'ss of the interungual integument and the 

* ll iv roimmmlv stiitnl in \v<n'k> on Xjitnral History tlint domosticiitril Invcds id' 
Slit‘i‘|» dillcr IVoni all tin* wild s|Mrii‘s in liavinjc lonj; tails. This is not tnio. Oft ho 
ahovo-inontioMfd Shi-op tho shortost lad, oontaininp; only n vorlohra' with a short 
torniinal niiM"^inontod portion, wa> round in th«‘Soa herd. 'I'ho thghtini: or lliniia 
Ham from Nopal had a lailUl inohi's lonjr, conlainiii}; In vialohra*. In tho raithno.-s 
hroi'd iho taiNoarooly roaoliod iho hooks and oonlainod lo vortohra-. In iho ]la\is>a 
Shoop, on tho oontrary. tho tail nmrly roaohod tho hdlocks and wa» composed of 
‘JO vertohra*, as in a fal-failod Asialio Shooj> montionni hy I'allas. It may ho added 
that N«*pj*lese Shoop of tho llnnia. fonr-horned, and ono-hornod races all Inivo 
short lails, the tail of an adult fonr-hornod speoimon inoasurinjr only di im hos. 


1910.] 


( I TAXEorS SC'KXT-OLAXDS OF IJIJM I XAXT.S. 


8(;:i 

sliortiiess of tlie liairs clotlOiig tlio interOigita] depression on the 
front of the pastern. 

In the absence of preorbital, of inguinal, and of speeialise^d 
2 )edal ghinds Aimnotra(jas lervia agi*ees witli Psnulois^ ffernltrayn!^. 
and Cupra, and diflers troin Ovis. Tlie glands, in fact, coin])le*tclv 
hear out the conclusion suggested by the vStructure of the skull 
and certain extei-nal features described in text-hooks, that Ammo- 
traijas cannot consistently be included in Oris if CUipra Ik* 
excluded therefrom. 

1 do not know who was the authority for the .statement found 
in Lydekker's work ‘AVild Oxen, Sheejx and (loats,’ |>p. 149 
ik 226, 187S, that this animal jiossesses 2 >edal glamls. TIk* 
invariable j^resence of these glands is cited as characteristic of 
Oris as contrasted with Capra ; and the species in cpiestion is 
included under Ovls^ although sul)generic rank is a.ssigned to it. 

Genus Pseudo is Hodgson. 

PsEUDOis XAYAUR Hodgs. (The Bharal.) 

. (Text-fig. 89.) 

According to Hodgson, 0. naya^tr has no preorbital glands, but 
jDOSsesses small |)edal glands on all four feet and two inguinal 
glands, marked, however, by vague ]iores. It was jwinciiDally on 


Text-fig. 89. 



Pseitdots oiaifauy. 

A. vortical m-tion of front foot of feinalo rctainiiio- tlio aborted fflantl (r/I.). 

E. riio same of the male without truce of the sriand. 


the absence of the ])reorbital glands that Hodgson sejxi rated thi.s 
s}>ecies from Oris as the type of a distinct genus J^sradois. 
Blanford rejieats the information sujiplied by Hodg.son, but 
without cjuotiug him as his authority. 
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1 have examined tNvn fre^li exaiujilos, male ami female, of this 
species, ami can omlurso what Modi^son says with regard to the 
ahsenc(‘ of the preorhital gland, though its position was marked 
hv a small patch of naked skin. .1 found, however, no trace of 
inguinal glamls, and Hodgson himself adniits that the pores 
(invaginations) ai-e vague.’’ l^erhajis the glands he found were 
mammaiy glands. As for the ])cdal glands, J discovere<l on the 
fore feet of one s})ccimen la female) a very small invagination 
clipping into a subcutaneous glandular patch, exactly like the 
gland desciibed above as occasionally occurring in Goats. On the 
hind feet a similar small pocket was present, but there was appa- 
i-ently Jio dificrentiated gland. In a full-grown maletliere was no 
trace of the gland or the invagination on any of the feet. Except 
that the interdigital dei)ression is perha]\s a little shallower, the 
feet do not diher structurally from those of Goats. The depression 
is covered with long hairs, tlie ti]»s of which overhang the margin 
nf the nail ; only the bridge of skin holding the heels together is 
naked. The jiractical suppi ession of all the glands found in typical 
Sheep is, in my opinion, ample justification for regarding the Hharal 
as the type of a genus distinct from Ovis^ tpiite apart from other 
structural diflerences such as those supplied by the skull. AVhether 
or not Pseudois can be distinguished fi'om Capra, to which it is 
linked by one of the races of C. ci/liadricornis, is another matter. 

Genus Caiuia Linn. (Text-fig, 90, K) 

All authors seem to agree that the preorbital and inguinal 
glands ai'c invarial;>ly ab.sent in this genus ; but there is no such 
unanimity as regards the ])edal glands. According to Ogilby they 
are [)re.sent; whereas Hodgson .says they are eitlier altogether 
wanting, or present only on the fore feet, and Isidore Geollroy* 
states that they are vc‘ry rarely ])i*(‘sent. Hodgson records their 
occin-reime on the foi‘(' feet in specimens of three di.stinct brcHMlsof 
dome.sticated Indian Goats, namely tln^Chyapn, the Sinai, and the 
Dugu. lie gives, moreover, an illustration of an extracted gland, 
which .shows it to be of the same gcmei'al structure as in Sheep, 
although relatively smalh'rt. 

Having examine«l the feet of many English floats killed 
in tlie Society’s Gardens for food, I (‘an cmlorse the accuracy of 
Hodgson’s statement that the glands ai e ab.seiit in tlie hind feet 
and ])resent or absent in th(‘ froni f(‘et. In the latter, however, 
they arc much more commonly absent than present, and 1 have 
newer found them .so w(‘ll (l(‘veloj»ed as Hodg.son re]ir(‘sents J . 
They are, when jmssent, rejU’esented by a shallow pcx'ket-like 
invagination liearing a few shoi t hairs, those that protrude from 
th(‘ orifica^ being stuck together with .secretion. TEis invagination 

* Hist. Xiil. giiii. iii. i>. t35. 

t .1. A. S. Kengjil, xvi. pi. ii. i)|>. lOll> Ufjll, 1SI7. 

X Miix 'Peinprl also only «)i'cn.''ioinilly I'omnl iin nliortcd jrlaml in l)oiin‘>ticnte(l 
fi oats. 
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occupies the same position as the orifice of the gland in Oris ; and 
this fact, coupled with the close resemblance that Hodgson showed 
to exist between the glands of Capra when well developed and those 
of the former genus, suggests that the ancestors of existing Goats 
had glands on the fore feet, and probabl}^ also on tlie hind feet, 
like those of Sheep. The feet themselves also closely resemble 
those of Sheep. There is a deep depi'ession between the penul- 
timate phalanges, formed by the abrupt downward slo[)e of the 
integinnent of tlie upper (anterior) side to meet that of the lower 
side at an acute angle just above the heels, forming a strong some- 
times horny union between them. The heels are thus incapable 
of much distension, whereas the tips and proximal portion of the 
upper side of the Imofs can be widely separated. The heels are 


Text-fig. 00. 



A. ]\redian vertical section of front foot of JT.emitragus jemlaicus. 

B. 'the same of Capra h irons (var. dom.) retaining aborted pedal gland (gl.). 


high and prominent behind. So far as the hairiness of the inter- 
digital depression is concerned, great variation exists. In some 
cases it is covered Avith longish hairs, in others it is cpiite naked, 
an intermediate condition existing in others. Seeing how constant 
a specific character the hairiness of this area is in wild species of 
Ruminants, I am at a loss to know what explanation to put upon 
its variability in these domesticated animals, which are supposed 
to be descended from C. cpgagrus. 

Domesticated Goats have two shallow glandular pouches at the 
base of the tail beneath, one on each side, close to the anus. I 
have also found these in Capra cylindricornis and falconeri. 

Of species usually referred to Capra Y have examined the fol- 
lowing specimens, in addition to the domesticated examples alluded 
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to ab(3Vi\ ainl t’oim l no tiMCo ot‘ jiroorhital, inguiinl, or peilal 
inlands ill any of tliom : — 

tttjatjrns from Crot(‘ : ono young nialo. 

(\ s(l)iric« from (Jliamba : one young male. 

(\ /(dcutierl from X.AV. India : two adult males. 

( \ (\t/Undrlconiis from tin* (Janeasus: one young ma1(‘ and 
one female ki«l that tlied at birth. 


T1h‘ structure of the feet resembled that of Domesticated (loats, 
and the interdigital d«‘[)ression was in all eases hairy, but showed uo 
sign of .secretion sucli as was observabi»‘ in thei*xamj»le of Oroanutos 
nioitlatnis <h‘S(.-ribed al»ove. 


(Jenus 1 1 i:MmiAur.s Ibulgs. 

I Ikmitiiaoi'S .lUMLAirus llodgs. ('The Tahr.) 

(T("xt'tig. h(), A. [). 8().‘).) 

Aci-ording t») Hodgson this species has no preorbital, inguinal, 
or pe«lal glaials. The .s[)ecimeus, tlnve in number, which 1 have 
examined bear out this st;‘tement, except that in one female 
examjde I di.scovia-eil on tlie hind feet an abbreviated glandidar 
]>orket like that found on the hind feet of a female Pse^nlols 
if((i/anr. Sometimes, at lea.st, there are four mamim-e. 

Hodg.son included in his genus Jfrinlinujas, IL Injlocruts 
from the Xilgiri Hills; but 1 cannot find any evidence that 
he (}xamiued a .specimen of that sju'cies for tlu‘ points mentioiietl 
in his gem‘ric (liagnosis. He separat«‘d l[puiitr(((jus U'inw (\ipra 
because of the larger si/e <^f the “ nmllle ” or naked skin at the 
end of the nose, the alleg(‘d pre.senee of four teats, ami the alrsence 
of p<‘dal glands, which he him.self admits may be altogether ab.sent 
in (\ipra. According to Hlanford, however, II. Jn/locrins has but 
a singh‘ pair of teats, thus agredng with typical (loats. 

Hodg.son stat(‘s that th(‘ male 'lain* has a strong (Japrine odour. 
It IS tru(‘ that in the winti*r and early spring the animal smells 
.strongly; but the odour is exactly lik(‘ that of a Uormoraut or 
hrigati?- I>ird, and not like the odour of (\ipra aijuijrfts oi 
I’alcoiu^ri . 

JudgiMl by their glamls, the genera of (\-iprin<-e fall into two 
eat(‘gori(^s, as follows; 

With \Vfll-<h‘\ eloped preorhitnl, |»‘*lid, jmkI iu>;iiln:d j^laiids, the 

lilt ter not jilways iMViOp^inated in (lom»'''tie;ite»l Inceds Oris. 

<i\ Without preorlntiil and inguinal };lands; peihd ^rlands, wlieii 
present, repreNenletl ))V uver\ ^h5dlo\v depro>*'ion, exei'pt in >oine 
Indian l)onn‘''tieatiMl (iojd>, where j;hnids re>»'nihlin;; th»»^e of 
Oris iire lonnd on tin' fore feet. 

Ammf)tro;fns, I'stinlois, /{tmUrtii/us, 
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Subfamily C E p ix A L o p ii i x .e. 

(The Duikers.) 

According to Owen the following species of tliis sul)family have 
inguinal pits and preorbital glands loilged in a depression of the 
maxilla: — Cephalophiis sih'icidtri.c, grhnm) ( = ;y^e/v/e//.s, hvrchelll, 
(jrlmmi), monticola [perpiLsllla, pygi)w>a)^ maj'ireUL 

Two species were examined by Ogilby, namely, <\ monticola, 
cited as Tragalits pggniceas, and C\ grlnimi, cited as Sglvlcapra 
niergem. According to this author C. nio)iticola has neither 
inguinal nor interdigital glands, whereas in C, grimmi there are 
small interdigital glands and distinct inguinal glands, both species 
having oblong maxillary [preorbital] glands lodged in depressions 
of the maxilla. Ogilby also records the presence of two pairs of 
mammas in this genus 

The preorbita.1 gland is described in most recent systematic 
works as consisting externally of a bare .streak of skin studded 
with a series of pores and situated some distance in front of the 
eye of the corresponding side. Webert describes in detail the 
histological structure of the glaiul and the nature of its secretion 
in G. pjjgnums monticola], points out the <litterence it presents 
in the male and the female, and gives a list of the species in which 
he had ob.serveil its external form, together with much other 
interesting matter. The jjedal glands do not appeal* to have been 
described. 

(lenus Gtevei Gray?. 

Gi^eyei ma.xwelli 11. Sm. (iNraxwell’s Duiker.) 

(Text-figs. 91,A,ct 92.) 

In a female example from Portuguese Guinea, presented by 
Dr. Ansorge, the external streak of the ] )reorl)ital gland was 
markedly lient downwards at its po.sterior end towards the anterioi* 
corner of the eye, its lower margin being thei’efore concave. It 
was studdeil with about 25 vertically elongate pores, forming a 
single series, from each of which a few short hairs arose. AVith 
pressure, liquid drops of secretion couhl be easily stpieezed from 
the pores. The gland itself underlying the bare .streak did not 

* The specitic perpnsUIiis and pi/yuueiis have been assignetl to tlie so-called 

Koyal Antelope , pijc/iu<eus\ and Sclater and Thonias cite rnwnlns 

pj/gmcEHS of Oijilby in the synonymy of Neotmcfiis ptfifutfeus. This view is, 1 
think, incorrect, because Oj^ilby described the preorbital inlands of Triu/ulvs ptnfmans 
and of Sjflvicapni menfem in exactly the same terms as “j^landnhe maxillares 
ohlongjc”; and since mercfens is admittedly a Cephalophine, one must 

infer tluU Oi^nlby’s Ti'aijiiUm p>j(f mans iiUo belono:ed to that subfamily and not to the 
Xeotragina;. That Oweirs Antilope perpusilla and ppgnuea were also Cephalophines 
is clearly indicated by his placinj; them with other species of CephaJophns in a irronp 
cdiaracterized by “ maxillary ” as opnosed to “snborbital ])its.” ^Moreover, heipiotes 
S. Atrica as the locality of pcipitsilhi whereas 2\cot)'ctqus pijpnueus conies from 
biberia. 

t Arch. mikr. Anat. xxxi. pp. 507-5;3S>, 1888. 

X Reasons for the adoption of this <reiius are given below (pp. S71-S7G). 
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diflri- in structure and consistency fi oin that of G. mehnior/ieu. s i\iv\ 
Sylricnpra coronaia desci il)L*d lielow. AVlien alive tlie animal had 
the habit, not noticed in other Duikers, of rubbing the glandular 
aiea against one’s haml when presentetl to Inn-. 

There were no inguinal glands, but two pairs of teats were 
present. 

The pedal glamls were well <leveloped. The skin of the l>;ick 
of the pastern extended right down to tluDieels, forming a strong 
union between them. It was then folded sharply back upon 
itself, as far as the false hoofs, to form the posterior wall of the 
glaml. At its dee]>est or upper part the gland formed a laterally 


Text-lig, t)l. 




3 C 


A. llejul of female of Guevci maav/v/b', sliowin*; the preorbitnl gland {gl.). 
r>. Longitudinal section of the preorhital gland of ISglvicapra corouata. 

C. Transverse section of the sann'. 

conipresse<l subcircular .sac which communicated with the tri- 
angular interdigital dej)res.sion, seen when the hoofs were }mlle<l 
apart, by means of a narrow tube with a gra<lually expamling 
subcircular orifice. This int(‘rdigital d(‘prcssioii was foiined by 
the folding back of the skin of the anterior sitle of the pastern 
some distance abov(‘ tiie proximal margin of the hoof, the infolded 
portion forming the anterior wall of the gland and constituting a 
somewhat <le(‘p anterior int er«ligital web which di«l not project 
n<“arlv so far infm-iorly as tln^ post<*rior shallower but stronger 
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wel) the lieels together. The w.-ills ot the interdigital 

<lepre.ssion were tliickly eovei’ed witli long linirs projeeting down- 
wards over tlie proximal margin of the nail, those on the anterior 
side of the ])osterior weh being especially long, so as to eoiidnct 
the secretion downwards l)etweeii the heels of the hoofs. The 
dilated cavity of the glands was beset with short scattered hairs 
which gradually lengthened towards the orifice of the gland. Th(i 
secretion itself was white and stick}", with a repnlsive odour of 
dog’s fa*ces mixed with acetic acid. 


Text- fig. 92. 




A. ^lodian vertical soction of liiml foot: o., orifice of pedal glaml. 

1). Front foot dissected to show the gland entire. 

(Fresh specimens.) 

Ill another female specimen from Sekondi also referred to 
fr. maxivelli^ the jireorbital streak, altliough lightly concave down- 
wards, was not so abruptly angled at its posteiior end as in the 
one described above. The streak was 18 mm. long, 2 mm. wide, 
and had a row of about 20 vertically elongated jiores, from each 
of which a few small bristles arose. Dro[)S of fluid could be 
squeezed in the same wa}' from these oilfices. There wm-e no 
inguinal glands, and the pedal glands resembled those of the first- 
described specimen. 

The absence of the inguinal glands in these two specimens of 
(f, maxwelli suggests that Owen Avas probably wrong iu assigning 
these organs to the species, for it does not seem probable that 
Piioc. ZooL. Soc.— 1910, Xo. LYIT. 57 
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such a charaot(‘r is subject to iiulivitlnal variation within specific 
limits. 1 sus]) 0 ct, moreover, that 0^nM)y was correct, ami, l)y 
iiu]>lication, that Owen was in error, in stating that inguinal 
glands ai*e absent in b'. wotUlcohi^ since the latter seems to bo 
nearly allied to G. nHixineUi. Ihit 1 cannot doubt that Ogill)y 
was wrong in saying tliat piMlal glands are absent in G. moidlcola, 

OncvEi /EQUATouiAus Matsch. (Text-fig. 03, A, 13.) 

The cut foot of a dried skin given to me by Dr. Christy, who 
shot the animal in the Chagwe forest, Uganda, had a gland of 
nearly tlie same structure as in G , melanorheus. The foot of this 
s])ecimon dillers in colour from that of G, 'nnLvv'elll, being brown 
all over and showing no white jiatch just below the false hoofs 
on the back of the i)astern and no white on its front clo.se to th(‘ 
triangular interdigital depression. 

The similarity in the structure of their pedal glands favours 
tlie view that G. welaiwrltens and G. aqiiatorialis may be sub- 
specifically and not specifically distinct. 

CuEYEi. MELAXORiiErs Cray. (Text-fig. 93, C.) 

A single young specimen from Angola presented by Mr. H. F. 
Yarian. 

As in G. maxireUi, tlie })reorbital streak was lightly concave 
below, but its curvature was less abrupt and situated farther 
forwar<ls than in Dr. An.sorge^s example from Portuguese Guinea. 
The streak was 22 mm. long and 1 mm. wide, studded with a. 
single series of circular pores, from each of which a single shoi t 
hair aro.se. The gland itself, when extracted, measured about 
27 mm. long, 10 mm. wide, and f) mm. in vertical depth. In 
section, both longitudinal and transverse, it was pale externally, 
with its central third forming a dark core. lender slight pressure 
drops of clear lluid, like licpiid gum tragaeanth, could be .squeezed 
from the i)ores. When rubbed b(4ween the fingers it became, as 
it dried, (piite sticky, giving out a faintly aromatic odour like that 
of black-currant tea. Under hard pressure pale wliitish-giey 
maggot-like threads couhl be expressed from the pores. 

Inguinal glands were ab.sont as in (r. maxwellL 

The feet were constructed as in the last-named species, with 
the marked difieremee that the pedal gland consisted of a simple 
narrow cylindrical tube not (‘xtemding so far as the false hoofs 
ainl showing no sign of ex])anding between the bones into an 
enlarged laterally coiu]>res.se(l dilatation. 

Although superficially (/. maxireUI and (/, 'meJmwrheus are so 
much alike that it has been sugge.sted that they be regarded 
merely as sub.species, it a])pears to me that th(Mlifierence in the 
structure of their pe<lal glands entitles the two to s]tecificse]ia ration, 
at .all events until further I'x.amiuation has shown that this 
character has not the value her(‘ claimed for it. 
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Text-fig. 93. 





A. Median vertical section of hind foot of Gnevei ceqiia 

B. Do. of front foot of the same. 

C. Do. of hind foot of G. melanorlieus. 

(All dried specimens.) 


Genus Cephalophus H. Sm. 

Cephalophus dorsalis Gray. (The Bay Duiker.) 

A single example from Sekondi presented by Capt. C. H. 
Ai-mitage. 

The preorbital streak was straight, 22 mm. long, 1 mm. wide, 
and studded with a single row of 14 pores, from which grey- 
coloured fluid could be pressed. 

Inguinal glands were well developed and widely separated by 
a space of 42 mm. from the two mammae of each side. There was 
only a single pair of these glands. Each consisted of a long sac 
very gradually expanding internally from the orifice, the walls of 

57 * 
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tlu* ))ottoin tliiril of tin* ])ocket comi^jfnted and ridged. 4’lie 

seeretion was yellow and sticky. Tlie structure of the feet was 
almost the .same a.s in the specie.s already described, except that 
tlie folil of integument forming the weh at the heels was enor- 
mously thickened ami horny, forming a very strong union between 
th(‘ TWO hoofs behind. Mon^ON er, tliis interdigital ile])ression was 
only .scantily clothed with sliortish haiis, the ti])S of whic^h 
scarcely overla])pe«l tlie margin of the nail of the lioofs, except 


4 Vxt-fig. 94. 



A. ^[ediiiii vertical section of foot (r front or hind) of Sj/lricnpi'a priiinniy subsp.? 
1». 'Die same of hind foot of Cephalophus utcfi'ifrons. h.t., liecl-tie. 

(lioth dried specimens.) 


<piite in front. The p(‘d.al gland itself was not dissected out. hut 
its circular orifice was apparent. A]»art from other features, 
a. dorsalis ditlcrs from the species of the maxtreUl grou]> in 
pos.se.ssing inguinal glamls ; and in this connection it may he 
noted that Owen records the pre.sence of inguinal glamls in 
C. s'dvicuUrir, one of th(‘ larger specie.s of the genus usually 
eonsidered to he relat(‘d to dorsalis, 

( 4:riiALoi‘nr.s xiokikkoxs (Irav. (Tin* Black-fronted Duiker.) 

(4Vxt-lig. 94, B.) 

A female exam[)le of this .sjiecies, kindly lent to me by 
Mr. Oerrard, agreed with C. dorsalis in po.ssessing a ]>air 
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of inguinal glands consisting of dee]) siibcylindrical poucheSy 
with the orifices remote from the mamime. The iiiterdigital 
cleft was scantily hairy and the heel-tie was very thick as in 
C. dorsalis ; and the pedal gland on all four feet consisted of aloiig 
e.Npanded sac with a small orifice, as in G, maxirelll and in 
iS. coronatns. 


CePUALOPIIUS SILYICULTIUX. 

(The YelloAV-IxAcked Duiker.) 

Ill two dried and fiat skins from the Canierooiis, kindly given 
to me by Rowland AVard, Ltd., 1 found the feet and pedal glands 
constructed as in C. nlgrifrons. About the inguinal glands on 
these skins I can afiirm nothing. Owen, however, sa}Ns they were 
present in the species. 

Genus Svlvicapiia Ogilby. 

Sylvicapra coronata Gray, 1842. 
subsp. campbelli.^: Gray (?) 1843^*. 

Of specimens referred to this species, I have examined several 
from various parts of Nigeria, including two young males from 
Hokoto, presented by Major Searight, and one from Ibadan in 
the Yoi'uba country, presented by Mr. T. Christ. 

In all of them the preorbital streak was lightly concave 
upwards, thus differing in shape from that of the Duikers of the 
maxtreUi group, and also, though in a lesser degree, from that of 
C. dorsalis. The streak was studded with a series of 15 or more 
pores, from which fiuid seci'etion with a pleasant aromatic odour 
could be squeezed. Under continued pressure black coiling worm- 
like threads of a wax}^ consistency exuded. 

A pair of inguinal glands consisting of wide but (in the young) 
shallow pits were present. They were much shallower than in C. dor- 
salis; but their orifices, as in that species, were situated a long way 
from the two mammae on each side, lying in fact just on the femoral 
side of the fold or crease between the inner surface of the thigh 
and the abdomen : and, as in C. dorsalis, the whole inguinal 
and mammary area of the abdomen was naked as far out as 
the glandidar orifices. The secretion of the inguinal glands 
.smelt like sour milk in two examples, but had an objectionable 
fffical odour in another. 

The feet were constructed as in other species of this group. 

* According to Gray (Cat. Rum. B. M. p. 23, 1S72), C. camphelUce was in 1872 
represented in the British Museum by a single skin tVoni West Africa, which he 
marked interrogatively as having been obtained at Sierra Leone. The skin agrees 
tolerably closely with the Nigerian examples that I have seen. T think, therefore, 
that Gray was probably correct in assigning his t 3 '^pe to West Africa ; and that it 
was an error to suppose that the name camphelUce belongs to a Natal form of 
Sj/hucapret (Lydekker, ‘ Game Animals of Africa,’ p. 112, 1908). S. corowafa Gray, 
from Senegambia, appears to me to be a paler form of the same species. 
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but the walls of the triangular interdigitnl depression leading 
to the gland were very sparsely clothed with quite short hairs, 
much fewer and shorter than in C, do?\salts. Only at the 
inferior margin of the side walls of the depression were there 
long hairs overla])piug the proximal edge of the nail of the 
hoof, '^rhe gland itself consistcMl of a large laterally compressed 
sac, very much like that of G. nuu'irdU^ but with the narrowed 
portion mucli shorter and wider, and with no long hairs 
jutting from the orifice, the walls of the sac being clothetl with 
very short sparsely set hairs, like those of the triangular de- 
])ression. As in G. the glandular tissue could be traced 

not only over the walls of the gland itself but from the commence- 
ment of the anterior web of the hoofs to that of the posterior web. 
There was, however, no s(*crction in the glands. 

]\Iy observations on this species agree with tliose made on 
S, grimmi by Ogilby, who stated that both inguinal glands and 
[iedal glands were present, the latter being small. Owen also 
found inguinal glands in grhami. 

In an odd foot of a tSylvica2^i'(( closely related to the typical 

grhnmi. and given to me by i\li*. Gerrard (text- fig. 94, A) I 
found pedal glands resembling in all essential points those of the 
legs of the exanqdes identified above as A. coro}(ata. 

The features to be notic(‘d in connection with the cutaneousglands 
of the Ce]ihalophina) are the general constancy of the structure of 
the preorbital gland and of the feet and the minor difierenees pre- 
sented by each. The preorbital gland is always large, oval, tough 
and india-rubbery in consistency, is situated farther forwards 
than in other Antelopes, and has no valvular invagination of the 
skin connected with it as in Gazelles, Sheep, Uik-Diks, and others. 
Instead of this it communicates with the exterior by means of 
a series of setiferous pores placed on a narrow strip of bare 
integument. It difiers, in fact, from that of all other lluminants. 

The structure of the feet, too, is very uniform. They do not, 
howevei, difler materially from those of Macloqua. as illustrated 
by J/. p/nllipsii, nor from genera of Xeotraginic that I have 
examined, namely Otirebia and lUiphicerns, Only in i>ne little 
point is there, within mv experience, a constant diflerence. 
Whereas in the IMadof piina' and Neotragiiue the web joining the 
heels is covere»l continuously with long hairs, in the Ce]dialopliin:e 
the back of this area of integument is always naked for a longer 
or shorter distance. 

Anc^ther ])eculiar feature of the Ce])halophin.‘e is the wide 
separation of the inguinal glamls, when pi(‘seiit, from the 
mainm.'c. In this particular, however, they resemble some 
Tragela]>hime and Pautludnp.'^. 

In my opinion the absence of tin* inguinal glands* in the forms 

* This (lifreri'iK’o, ns well as others, hot ween un lofno'/tcus ami tlorsalis was noted 
on the same material hy Mr. F. K. llrdilard (l\ Z. S. IttOS), i. )>. 181 ). 
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above identified as maxwelll, cequatorialis, and mdanorheus, points 
to their generic separation from those referred to dorscdis, 


Text-fig. 95. 



A. Inguinal region of male ; j?., penis ; m., mamniaj; oritlco ot gland; 

sc., scrotum. 

B. Median vertical section of front foot. 

C. The same of hind foot. 

0,, orifice of gland ; h.t., hcel-tic. 

(All fresh specimens.) 
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tiiyri/roufi, niid corouata. of wliicli is. ! tliink, a sub- 

species. 

It is. moreover, well known Hint the group exemplified hy 
corotiata differs fiom tlmt exemplified by dorsalis in the 
markedly more ii[>right inclination of the horns. If generic 
importance l)e attached to that character, a proceeding desirable 
on the grounds of the umvieldiness of the genus Cej)halophus as 
at pi-esent recognised, the gemus can be split at all events into 
three genera which may be distinguished as follows; — 


a. Jaijuiiial ghmil" ntsfiit Ouei'ei. 

a’, lugainal gljiiuls present, consisting of a juiir of tleep pouches, 
the orifices of whicli are remote from tlie mamma;. 
h. Horns inclined backwards in tlie plane of the face; ears 

short Cephido)>hnfi. 

h\ Horns inclined iipwauls and backwards, forming an obtuse 

angle' with the plane of the face; ears long S^i/lvicapra. 


T\\e type of tlu' genus Ouerei, as selected In* I\[essrs. Sclater 
and Thomas, is Quaxwelli, with which eeq iia tor ialis arid meJanorlie/us 
must be associated. The t 3 q)e of Ceph(dophus is said to be silri- 
culirl‘\ a species in which Owen affirms the existence of inguinal 
glands. As defined above, the genus also contains dorsalis and 
inyrifroas. Tlie t}'pe of Sylricapra is wergeits, but grimnri appetirs 
to 1)6 the oldest name given to the species. 

For the clinracters of I'r.iracoros^ usuallv referred to the Cepha- 
lo])bimc, see j). 921 . 


)Sii]>faiuil v M A 1 ) o Q iM X /E. 

Genus Madoqua Ogilb>^ 

(Dik-diks.) 

The .available evidence suggests tliat tlie species of this genu> 
possess pieoibital and pedal glands, but are without ingniird 
glands. In tlie ease of J/. saliiatia, both Owen and Ogilbvari' in 
agreement about the pi-eseuee of preorbital and the absence of 
inguinal glands, and Ogilb^- adds that tTe pedal glands are also 
present. 

AfADCQUA pjfiLUPSii Thomas. (Fort Phillips’s Dik-(lik.) 

(Text-fig. 9(>.) 

Of tliis species f ha\ e I'xaiuined, in tliefresli state, one example 
which agi’ced with the specimens of df, saltiana 'seew hvOM'enand 
Ogill )V in having pi(‘urhital and ]w<lal glands, but no inguinal 
glamls. Mr. lieddard .also noted tin* absence of inguinal glands 
(P. Z. S. 1909, i. p. 188). 

'rbe j)reorbital glamls were small. The orifice was a small 
vertic.al cn‘sceutic slit, with its concjivity looking backwards. 

* I lu'i'cndopt, witliout prcjiulicr, Mr. H.O. Wrovighton's opinion that »S. nhi/ssinira 
(I i Hers from the "Oiitliern form O. tfrtiumi in the short ne><s of its cars. It is quite 
iinmut«;ri:il to tlie work in liand whet)u;iw^/>//.v.s’/;/H7< l>e specifically or subspecifically 
distinct from slnc»‘ lln* ch)se i«'liUion''liip lM*tw(*en the two is a«hnitted by 

everyom*. 
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situated in tlie middle of «‘i naked oval pateli of skin just in front 
of the oi‘])it. The orifiee led into a shallow iiiteguinental pocket, 
dipping into the snhstance of the black underlying gland. Under 
pressui’e thickish black secretion co\d<l l)e scpieezed from the 
orifice. 

Text-fig. 90. 




Madoqua pliilUpsu. 

A. Aledian vertical section of front foot. 

B. The same of hind foot. 

C. Preorbital gland with orifice distended. 

D. Ditto ditto closed. 

E. Ditto in .section. 


The two halves of the feet were united in the middle 
line by two webs,” an anterior and a posterior, the posterior 
extending as far downwards as the heels and constituting the 
posterior wall of the interdigital space, the anterior being some 
little distance above the proximal margin of the hoofs, which 
were thus capable of much greater distension anteriorl}^ than 
posteriorly. Beneath the anterior web, the integument receded 
obliquely backwards and upwards, and graduall}" passed into the 
anterior wall of a short subcylindrical tube running upwards 
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between the ])bjilan»es, tlie po.slerioi’ w;ill of tlii.s tube bein^^ formed 
hy tlie ]io>terior wcl) of inte^-iiment. In longitudinal section tlie 
gland had the appearance of a narrow cylindrical tube opening by 
a wide orilice into the intcnligital .space. The tube and tbi.s 
space were alike lined with hair, which on the lower lip of the 
orilice foiuiied a longisb tuft to guide the .seci’ction down between 
the heels of the hoofs. I'he posterior web was continuously hairy 
all along its back and inferior eilge. 

Genus 1 Iokcothauus Xoack. 

Douc'oteagus MKGALOTis jUonges. (1'be Geira.) 

(Text-fig. D7.) 

Of this rai ‘0 and anomalous Antelope I have seen only the* 
dried skins in the Briti.-h .Museum. Through the kindness of 
]\[r. Oldfield Thomas T was en.abled to examine the pe<lal glands 
of one of these ; and their strnctnre convinces me that Dorco- 
tragus is allied to Madoqna, b\it adapted to a mountainous 


Text-fig. 97. 



A. ^ledifiii vertiral section of hind foot. 

B. The .same of front foot on a slightly larger scale. 

(jl,j gland ; h.t.^ hocl-tie; It., heel. 

(Dried specimens.) 

hidjitat. The feet ha\<‘ actpiireil a superficial resemblance to 
those of Goats and {Shei^]), owing to the shortness of the nail and 
the great de\elo})ment of the .sole and heel of the hoof.s, the 
latter forming largo enshion-liko pads. 'The strong integumental 
bridge joins the hoofs togetbei' just above the heels ; and the 
anterior edge of this is raiMnl .so as to form an upstanding lower 
li}) to the orifice of the gland. 'riu‘ latter is a dc])ressed elongated 
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pouch, recalling that of Madoqua phillipsu, exce 2 :)t that the 
orifice is much smaller in consequence of the ridge-like lower rim. 
This I’im seems to be developed in connection with the vertical 
position of the feet when the animal stands, not only increasing the 
size and strength of the interdigital union, but serving to check 
the otherwise uninterrupted downward fiow of the secretion from 
the gland by forming a barrier, above which it accumulates. The 
pocket of the gland'is somewhat sparsely lined with short hairs ; 
those on the upstanding lower rim of its orifice are longer, serving 
to conduct the secretion outwai*ds, as in ^fahoquci. It is noticeable 
that in Rhciphicerus campestris and Madoqita phillipsil the entire 
interdigital integument is covered with haii*, there being no naked 
space behind the heel-tie such as is seen in the species of Oepha- 
lophiiice examined by me. The deep depression between the 
penultimate phalanges of the foot into which the gland opens 
resembles that of Sheep and Goats. 

On the dry skin 1 can find no trace either of preorbital or 
inguinal glands, and there appears to be a single pair of teats. 

Messrs. Sclater and Thomas, though apparently not without 
misgivings (•Book of Antelopes,’ iii. pp. 1, 2, 1897), placed^ this 
Antelope in the subfamily Antilopiuce, near the Gazelles, and 
considered as ‘‘ superficiar’ the “resemblance it bears to certain 
members of the subfamily Keotragin?e.’’ It appears to me, how- 
ever, that its affinities, as attested by the horns, skiill, inuzzle, and 
coloration, not to mention the apparent absence of inguinal glands 
and the structiu^e of the pedal glands, are more Madoquine than 
Gazelline. 

Using the feet and preorbital gland as a basis, these two genera 
may be distinguished as follows : — 

a. Hoofs more or less elongate, with normal sole and heels ; heel- 
tie formed bv a simple fold of integument ; a preorhital gland 
present ‘ ' ; ^^ladoqita. 

a'. Hoofs short, with pad-like soles and heels; heel-tie forming a 
double fold, the anterior fold projecting as a ridge constituting 
a kind of lower lip to the orifice of the pedal gland; no pre- 
orbital gland Dorcotme/us, 


Subfamily 1ST E o T R A G i N .E. 

Genus Kaphicerus H. Sm. 

Rapiiicerus campestris Thunb. { = Pediotragt(s tragnlus). 

(The Steinbok.) (Text-fig. 98.) 

The presence of preorbital and inguinal glands was recorded by 
Owen; and according to IMax Weber, who cites the species under 
the names Fediotragus tragidus and rufescens^ the preorbital 
G'lands are present in both sexes. 

Of this species I have examined two old stufied examples, 
which the Committee of the Bristol ^Museum and Art Gallery 
kindly permitted Mr. Herbert Bolton, F.B.S.E., F.Z.S., the 
Curator, to send to me. 
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^Sfitlier .s|uH*iinon showed miy tr.Mce of initnintil ^daiids. "J'liis, 
liowevoi’, caimot ho i*ci*:ai‘ded as satisfactory evidence of their 
a))se]ice. sincc‘ tlie skins were mounted and ili'ied. 


Text-fi". 98. 



C. or rhinariuni. 

I>. Oculnr rc‘''ion ol‘ tomnlc sliowintr orifice of prcorlotal g;ljnul. 

K. St'ctiun or the same jrlaml. 

'I’he preorldtal glands wer(‘ placed iieai- 1 he anterior edge of a 
lai'ge area of naked skin in funit of tlie eye. T1k‘ oi-ilice fmaned 
a small ohlicpn* slit, with a sliglit sigmoid curvature. 'riiis led 
inti) a scantily liairy p(K‘k(>t, dip])ing into the gland, u hicli, as in 
Mndaqiia phHUpsih formeil a small, msarly l)lnck mass. 'rh(‘ U])j)er 
margin of the oialict* fnianed a kiml of lid over tlu‘ [lockel. Tlie 
glaml vas largiU’ in tin* male than in tin* femah*. 
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Tlie pedal glands were well developed, but different from those 
of Madoqua. On both front and liind legs they consisted of large 
wide-mouthed deep pouches passing uj) between the .antepen- 
ultimate jihalanges of tlie feet, and opening some distance al)Ove 
the proximal margin of the hoofs. The .anterior w.all of each was 
formed liy a closely folded weh, and the posterior by an equally 
closely folded posterior web ; but neither of these Avebs extended 
so far down the foot as in Madoqtba, the posterior web of the hind 
foot not nearly reaching the heels, and extending oidy a little 
farther than in the Tragulina, and reaching only a little farther 
th.an tlie anterior web. This suggests that the lieels, as well as 
the rest of the hoofs, are capable of very wide sepai*ation. On 
the front foot, on the contrary, the posterior web was longer, .‘ind 
reache<l almost to the heels, extending considerably lower than 
the anterior web. Its inferior extremity, moreoA^er, Avas turned 
slightly forwai'ds for a short distance, making ji distinct ridge, 
something like that of Dorcotragus, Althongli the aatiIIs of the 
pocket Avere only scantily clothed Avith hair, the rest of the inter- 
digital space AA^as clothed Avitlr long hairs, and the edge of the 
])osterior AA’^eb forming the posterior lip of the pocket Avas 
furnished Avith long h.airs projecting doAvinvards, as in Madoqiia 
and ])orcotmyiis. There AA^ere tAvo pairs of teats. 


Raphicerus sp. ? or Kesotragus sp. ? 

I am indebted to Gerrard for a front and a hind foot A\ ithoiit 
supplementaiy hoofs, .and therefore referable probably either to 
Uaphlcertts or Xesoiragas. These are A\wth describing, because 
they are structurally nearly intermedi.ate betAA’een the feet of 
Raphicerus cainpestris .and of Ourehla nigricandata. 

In the hind foot the iuterdigital cleft AA\as open in front 
throughout nearl}^ the A\diole of its length, being only slightly 
overlapped aboA^e by a short angular fold of integument. Its 
posterior AA^all descended Avith a gradual curA*ature dowuAAaards, 
meeting the skin of the b.ack of the pastern considerably ne.arer 
the heels than in R. campestris, and forming a strong thickened 
tie, Avhich Avas turned slightly forwards. 

The interdigital cleft on the front foot hardly differed from 
that of Ourehla nigricaudata, except th.at its upper extremity AA'as 
oA’erlapped to a greater extent, although not so much .as in 
R. camjyestris, by the antero-superior integumental Aveb. 

Since the hind foot Avas of a more rusty taAvny hue than the 
front foot, and me.asured half an inch more fmm the fetlock to 
the tip of the hoof, there can be A’-ery little doubt that it belonged 
to a different species or sul)species, possibly to a different genus, 
of Antelope. Considering the difterences the tAvo feet present 
from those of R. cauqyestris, the evidence is, I think, in favour of 
their belonging to the genera Xeotragus or Xesotragus, perhaps 
one to moschatus and the other to livingstonianus. 
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Xototragus^ melanotis Thuiib. (the Giysbok) has, according to 
Owen, preorbital and ingiiin.al glands. lUax Weber, however, says 
that although tlie ]»reorbitaI gland (“ Thriinengrube is present 
in the male, in the female it is represented by a naked area of 
skin. This statement must be taken with reserve, in my opinion, 
since it does not appear to have been based upon fresh material 
(see under Ourehia oiirehi), I liave not examined material of this 
species. 

Genus Ocrriua Laurill. 

Octrkhia ourmhi Zimin. [=^scoparia Schr.). 

(The Cape Oribi.) 

According to Owen, this species has large preorbital glands and 
inguinal pits. I\lax Weber, on the contrary, states that, although 
the male has a deep preorbital gland, this organ is apparently 
rejn-esented in the female by a naked spot in front of the eyes. 
This observation must, I think, have been made upon a mounted 
specimen, for I cannot reconcile it with the fact that in the 
female of 0. nujricandata described below, and in one of 0. mov- 
tana^ now living in the Gardens, the preorbital gland is well 
develo]ied and valvular. 

OUKEIUA XJGRICAUDATA Bl'Ooke. 

(The Black-tailed Oribi.) (Text-figs. 90, 100.) 

I have seen two young examples, male and female, of this 
species from Senegamlaa, ])resented by 8ir George Denton. The 
preorbital gland was mark(‘d externally by a longish slit I'unniug 
downwards from a point close to the anterior angle of the eye. 
This was capable of considerable distension, and led into a simple 
pocket-like invagination dip^fing into a large, oval, black, glandular 
mass. Under pressure, the secretion, black and adhesive like 
lamp-black, could be squ(‘czed from two areas marked by depres- 
sions, one near the middle, the other u]Don the upper corner 
of tho gland. Each de])i’C.ssion contained several pores, from 
which long coiling threads of the substance exuded. The gland 
and its orifice were relatively longer in the male than in the 
female. 

The so-called glandulai’ ])atch beneath the ear was rather 
scantily clothed with very shoi-t hairs. In section the skin 

was seen to be markedly thinner than that of the suri'ounding 
area, and showed no evidence of .specially developed glands. 

There were two pairs of teats. 

The inguinal glands were re])resented in the female by a pair of 

This "meric name \v;is proposed hy .Tlioinas and Schwann for tho Grysbok 
(Ahstr. \\ S. No. 27, ]). 10, IflOO), l)ceause it ditlers from Khaphicerus in 
]»ossessin^ supplementary lioots. Mr. Lydekker’s statement, therefore, that the 
penns was baseil u])on It. campestris (the Steinhok), wliicli has no supplementary 
hoofs, is erroneous (‘ The Game Animals (»t Africa,’ j). 181, 1008). 
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shallow depressions, each marked by a tuft of hair arranged in a 
whorl and situated in the ordinary position near the mam nue. In 
the male, however, they were far back alongside the scrotum, a very 
unusual position. Each consisted of a short sac, with tumid orifice, 
whence a large tuft of hairs protruded. 


Text-fig. 99 



Ourehia nigricandata ?. 

A. Head to show orifice of preovbital gland {gl.) and nearly naked patch 

below car. 

B. Preorbital gland with orifice distended. 

C. Section of preorbital gland. 

D. ]\ledian vertical section of front foot. (N.B. The hairs within the cleft 

are too long, coarse, and clearly defined.) 


The tuft of haii’s below the knees covered an area of thickened 
integument as in Gazelles. There were no special indications of 
glandular activity, however, beyond a certain amount of powdery 
scurf at the base of the long hairs. 
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4'he pcMlal glamis, juvsent un all four feet, were very like tlio.se 
of (eizellos, exeept tliat the foM of .skin fonnin^^ the hec4“tie 


100 , 





A. Mcilinn vnlicn! section of front foot. 

){. 'I'lio sumo of liind foot. 

C. Iiijniinul roj^ion : ponis; vi., mamnuo; sr., scTotnm; iujrminil 

^4aml with tuft ot hair protrutlinj; from tlie oritico. 


<'xteii(letl less to the front, so that the cavity of t he interdigital 
cleft wa.s to a greater extent in coiiunnnication with the .sjKice 
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between tlie hoofs. This was more mark(Ml in the mole than in 
tlie female, and in tlie former .sex the heel -tie was tlhniier and 
less produced in the hind than in tlie front leg. The walls of 
the glandular interdigita.1 depre.ssion were .scantily covered with 
short Iniirs; but the heel-tie itself was thickly clothed with long 
bail's, largely ovei*la}iping the base of the lioof.s on their inner 
aspect. The chief diflerence between the feet of this .species and 
those of Ihq^hlcerns campeslris lies in tlie fact that the interdigital 
cleft is not overlapped above by a long integnmental fold, "and 
that the fold of .skin along the bark of the pastern extends riudjt 
down to the heels, tying them together, and extends further 
forwards towards the anterior edge of the hoofs. Fio’u this 
arrangement it comes about that the hoofs of Onrehla arc much 
le.ss distensible than in liuphiceras ) they are also shorter: the 
combination of these two features suggesting tha.t Oarehla 
habitually fj ecjiients harder ground. 

The structure of the feet in Oarehla, correlated with that of 
the preorbital glands ami the pre.sence of well-developed tufted 
carpal or knee glands and of a single jiair of inguinal glands, 
is strongly sugge.stive of alhnity between that genus and Gazella, 
By the structure of the feet, Oarehlco and Uaphlceras may 
be distinguished as follows : — 

a. Oi-iHce of «:lamUilav iiiterdij^ital cleft unicli shorter than the 
cleft itself, which is partially overlapped in front and above 
by a longish integnmental fold or web: i>osterior web of the 
l)astern not reaching the heels, which can thus be widely 
so])arated 

<f'. Orifice of glandular interdigital cleft cii)]U'oximntely as long 
as the cleft itself, which is not to any appi-eciahle extent 
overlapped above and in front by an in tegumental fold; 
l)osterior web of the pastern reaching the lieehs, which are 
thus capable of being separated only to a very limited 
extent 


Subfamily 0 R e o T n A g x n *e. 

Genus Oreotragus H. Sm. 

Oreotragus OREOTRAGU.S Zimm. (Tlie KliiNspringer.) 

(Text-fig. 101, A, 13.) 

x\ccording to Owen, this species lias preorbital glands but no 
inguinal pits. H. Smith, on the contrary, says that inguinal 
glands are present. 

In a foot of this .species, given to me by Howland Ward, which 
had the hones of the pastern cut away from behind, hut with the 
.skill of the interlingual area and of tlie front of the jia.stern 
entire, 1 could find no trace of pedal gland. The skin on the 
middle line of the pastern in front showed no sign of depre.ssion. 
Stopping short a little above the ]iroxiinal margin of the hoof, it 
turned sharply backwards at right angles between the hoofs to 

Proc. Zool. Soc.— 1910, No. LTIII, 58 


Ra])liicerus. 


Oiivehia, 
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form the iuteriiiigual weh, which in section was shown to be tliick 
and horny and to meet that of the back of the i)astern just above 
the heels. 

IMuis tiu* foot of this genus diflers essentially from that of the 
genera of Neotragina3 above (lescriV)ed, in tliat the integument of 
tlie back of the pastern is not folded back upon itself to form the 
posterior wall of an interdigital cleft or depression. But, as in 


T(‘xt-fig. 101. 



A. Anterior view of pnstern of Oreotnxgus oreotragns (? of front or hintl foot) 
witli hoofs (listemled. 

1>. Medinn vertical section of tin' siuno foot. 

C. The .same of front foot of FanthoJops hod^fxoni. 


the Xeotragime, the interlingual area is covered with long hairs 
from the front of the pastern to the back, there being merely a 
small triangular naked spot at the summit of the interlingual 
web. In spite of the thickiu'ss and strength of this web, th(‘ 
hoofs can be widely separated and, as is well known, their points 
aro very broad and trnncateil, tlm animal resting upon these 
truncated extremities instead of on th(‘ heels. 
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Subfamily ANTiLOPiNiE. 

Genus Gazella Licht. (Text-figs. 102, 103, 104, A-0.) 

According to Owen, the following species of Gazella have large 
preorbital glands and inguinal pits : — G, dorcas^ subguttiirosaj 
hennettii, arahica, soemmeringli, mhor, rujicollis^ ritfifrons {ke- 
vella)^. With these he contrasts and giitturosa as having 
small preorbital glands. 

Ogilby states that this genus has distinct and movable preorbital 
glands, very large pedal and inguinal glands, and one pair of 
mammie. 

Hodgson examined G. dorcas and G, hennettii. He coia-ectly 
says of the former that it possesses distinct ]ireoi*bital glands, 
large pedal glands on all four feet, and large and distinct inguinal 
glands. Of G. hennettii, on the contrary, he asserts that the pre- 
orbital glands are absent, and he consequently erected the genus 
Tragops for its reception. Blanford and others, however, say 
that these glands are present in G, henneitii^ an observation quite 
in accord with my own. 

Of the genus Gazella I have examined one or moi*e specimens 
of the following species : — 

G. hennettii^ Several examples of both sexes, mostly from 
Persia. 

G. suhgutturosa. One male and one female from Meshed. 

G. marica. Two males from Central Arabia. 

G. muscatensis. Several specimens from South Arabia. 

G. dorcas. An adult pair from Egypt. 

G. pelzelni (?). One quite young female from Somaliland. 

G. cuvieri. One old female from Morocco. 

G, rnfifrons. One young male from Senegal. 

G, scemmeringii. One skin of an adult male lent by Mr. E. 
Geri-ard. 

So constant in structure and occurrence are all the glands that 
a detailed description of them, as exhibited by each species, is 
unnecessary. 

The preorbital gland is valvular. When closed it has the 
form of a vertical slit of black nearly hairless skin extending 
downwards from a point a little in front of the anteiloi* 
corner of the eye. When opened to its fullest extent, it appears 
as a subcircular patch of skin, scantily beset with short hail's, and 
marked with a shallow central depression, which is, in I'eality, the 
bottom of the invaginated pocket. The gland itself, when 
extracted from the preorbital pit of the skull, is seen to consist of 
a black integumental thickening foi-med round the invagination. 
In the case of G, dorcas I found that the inner surface of the 
pocket had about seven large holes, from which, under pressure, 

* I infer that rnfifrons is the species cited hy Owen under the name ‘‘kecellaf 
because he gives Senegal as its locality. 
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.secretion could be squeezed first in the form of black waxy tln*eads, 
then as Iluid drops, the waxy consistency being due, 1 expect, to 
the pores being blocked and ino])erative for some little time befoi'e 

Text-fig. 102. 



B 



A. Section of preoihital jjlaml of Gazclla dorcas : orifice of grUuul 

VI., muscle. 

U. Superficial view of tlie same plant! ilat tenet!. 

C. Superficial view of the tlattenei! i)reorl>ital plant! of (?. curU i'i 
1). Tlie same plant! in .section. 

death, fduid tlro})s could also be squeezed from the hair-])ores 
.studding the surface of tlu' integument. The secretion contained 
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in the pocket itself is black and sticky. It may here be men- 
tioned that Ogilby long ago (P. Z. S. 1836, p. 38) described the 
preorbital gland of a Gazelle as being furnished with six excretory 
ducts placed nearly in a circle and with one central duct, from 
the orifices of which there issued strings of a dense ceruminous 
matter. 

The inguinal glands are always two in number, consisting of 
deeper or shallower pouches opening by larger or smaller orifices 
situated just externally to the mamma?. The pouches dip into 
a mass of vascular tissue just above the mamma?. They are 
usually about one inch deep and about as wide inside as deep or a 
little widei-, the integument suri-ounding the orifice and the mamma 
being naked. In a male G. siihgiitturosa the orifice was nearly as 
large in diameter as the scrotum ; in G. clorcas and G. muscatensis 
it was considerably smaller and the lumen of the pouch was cor- 
respondingly smaller in the two latter than in the former. The 
largest gland of all was found in the female of G. cuvieri, in which 
it was two inches deep and about twice as deep as wide, and as 
wide at the orifice as within. 

The walls of the pocket were, in all cases, sparsely covered with 
short hairs, and the secretion was waxy and drier at the orifice 
than at the bottom of the pouch. It has a very strong odour. 
In G. hennettii and suhgutturosa it is yellow in colour and smells 
exactly like the urine of the common House Mouse musculus ) ; 
in (r. cuvieri the colour is greenish yellow and the smell a mixture 
of mouse urine and flour-paste. 

In a female of G. clorcas the inguinal gland secretion was pale 
green and resembled in scent a mixture of flour-paste and cheese ; 
the pedal glands had a strong and decided, but peculiar and 
indesciibable, smell ; the secretion of the knee glands had a 
repulsive odour of dogs’ dung, while that of the preorbital glands, 
although faint and quite indescribable, was not unpleasant. This 
specimen furnished an admirable instance of the fact below alluded 
to, that scents of totally difterent character may emanate from the 
glands of one and the same individual. This was further boine 
out by a specimen of G, musccctensis. in which the gi’een secretion 
of the inguinal glands smelt exactly like cream-cheese, that of the 
knee gland like a Domesticated Sheep, while the pedal glands had 
a faint and indescribable, but different odour from either. 

It may be noted in passing that the smell of the inguinal 
secretion in specimens of G. hennettii and G. subgiUturosa fi’om 
Persia is the same as that of Ovis vignei from the same country. 

Although there is typically only a single pair of mammje in 
Gazelles, now and again there are two pairs, indicating, no doubt, 
the descent of these animals from quadrimammate ancestors. 
Similar atavism is sometimes seen in Sheep. When there are two 
pairs in Gazelles, the inguinal glands are connected with the pos- 
terior pair, showing that the anterior pair are supernumeraiy. 

The pedal glands are well and equally developed on all four feet. 
When the hoofs are together, the orifice has the form of a narrow 
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slit dividing the hairs on the front of tlie 
are forcibly distended, it appeal's as a 


pastern. Wlien the hoofs 
triangular cleft, pointed 


Text-fig. 103. 
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above and wide below, above the base of the hoofs. The .summit 
of the cleft is arched over to a. small extent by a slight web of 
integument, and the bottom of it is closed by a strong and deep 
web which passes foi*wards from the heels of the hoofs to a point 
nearly on a level with their proximal edge in front. This web 
firmly ties the hoofs together, so that, in a living animal standing 
natinally, they never splay apart like those of Sheep and Goats, 
although when it rears up against anything the front hoofs often 
spread to a considerable extent. The skin forming the interungual 
web is folded sharply upon itself in front and passes back to the 
heels ; its inner layer thence passes nj)wards only a little in front 
of the skin of the back of the pastern, then curves forwards al)oiit 
on a level with the joint between the penultimate and aiite- 
j)enultimate phalanges to meet the skin of the front of the 
pastern in the small web described above, thus forming the 
bottom, back, and top of the long interdigital cleft, the orifice 
of which is almost as long as the cleft itself. The walls of the 
cleft ai*e only sparsely covered with short hairs; and I have 
never detected any signs of secretion either on them or on the 
longer hairs fringing the edges of the orifice oi* on the tufts 
of still longer hairs overhanging the proximal portion of the 
hoofs in front. 

The interungual web is continuously hairy fi-oni fi-ont to back, 
though the hairs often become somewhat thinner towards the 
heels. The latter are well developed, and the hoofs are never 
long, though in these two particulars they are not specialised to 
the same extent as in Goats and Sheep, which staml rather more 
upright than Gazelles. 

Dr. ]\[in*ie long ago pointed out that the knee-tufts of Saiga are 
glandulai*. Mi*. Lydekker made the same suggestion with regard 
to Gazelles Field,’ March 14, 1908). This suggestion proves 
to be correct. TTie hairs are directed downwards, those on each 
side of the middle line usually crossing at the tips, somewhat 
as in the metatarsal gland of the Impala {JSjyyceros melaivpus). 
The underlying skin is much thicker than that of the rest of the 
leg ; but the thickening, accompanied by increase in size of 
the sebaceous glands, is not abrupt but gradual, thinning away 
into the normal skin all round the circumference of the area. 
The hairs covering the latter hold a quantity of scurfy secretion. 

As a general rule, the knee-glands are covered with long hairs 
forming a continuous pad and not showing, when undisturbed, 
any central longitudinal line ; but in three examples of G. clama 
rajlcollis, now living in the Gardens, the hairs are quite short and 
their inwai*dly directed tips do iiot meet in the middle line, so 
that the median gutter is plainly visible. 

According to Hodgson the Tibetan species of Gazelle known as 
pictlcaadata has no preorbital or inguinal glamls and has small 
pedal glands on all four feet. If his account be ti*ustworthy, the 
species differs from all the true Gazelles I have examined in the 
absence of the preorbital and inguinal glands, not to mention the 
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sermin^^ly snuiller siz(‘ of tlu* irlaiuls. lloiljjfson erected tlie 

genns P)'ocu])ra iov pirttramUiin ; :md, in view of the const;mcy in 
occmTcnce and development of t lie entaneou5^ glands in tlie species 
of GazelJa J liav(‘ examined. 1 am disjiosed to think that Proaipra 
slionld be mlmitted as a valid genus, comprising jirobably. in 
addition to plHlcamhUa , f/ffUffro.<i(( ami przeiralskiL 1 do not 
know wbether these thrt‘e specie.s are in actual agreement as 
i-egards cutaneous glands : but they at least differ from all the 
southern species of (lazelles in the shortness of tlie hiil. 


Text -fig. 104. 



A. lliml loot ot Guzella suLi/nlt nrosa siiowinji slit-liko oritk'c of jiodal 
"land (o.). 

It ]\ii‘dian \cvtical sirtl«>n of front foot of O', hevncttii : ffl.^ "Inndular cleft. 

C. Foot of U. CHi'icri di';><octed to show the "land iw sitn. 

I>. Median vertical section of toot o\ Anndorcas marsnpialis. 

The \ alidity of l*rocupra was iliseiissed by iUessrs. Selater and 
Tliomas Book of Antelopt‘s,’ iii. j>. 7.’>), and the claims of tlie 
genus to recognition were dismisseil on the grounds tliat three of 
the characters in which t he above-uumtioned species agree (namely, 
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tlie absence of knee-tufts, of preorl)ital glands, and of Iionis in 
tlie female) are not a])soliitely distinctive of the group; G\ avl- 
g}ttUirosa^ foi- instance, has the female hornless and several 
species besides [tlie three in fjnestion] are without knee-brushes, 
wliile the antorbital fossa', in others are so shallow as to l)e prac- 
tically non-existent.*’ In accordance, however, with the modern 
more restricted a])plicatiou of generic names, it may be doubted 
whether the.se reasons Avill he i*egarde<l as invalidating Procapnt 
from recognition, especially as the shortness of the tail seems to 
he an absolutely distinctive feature of the tln-ee above-mentioned 
species, as compared with Gazelles proper. 

Pallas, accoi-ding to Gray says that the male of (L (juitaroHa 
has a, follicle, like the musk-bag of j\fosclius, in front of the pre- 
puce. Still more interesting is tlie record by Hodgson of the 
presence of a large sinus behind the horns in jnciicaadata. This 
probably represents the postcornual gland of Uujncapra. Indeed, 
four of the characters cited by Hodgson as diagnostic of Procapra, 
namely, the absence of preorbital glands and of inguinal glands, 
the presence of small pedal glands, as compared with those of 
Gazella^ on all four feet, and of a postcornual sinus, apply equally 
well to liitpicajmi ; and it may be that in P. piciicauclata we have 
the link between liupkapra and Gazella. Possil)!}' also the organi- 
sation of Procapra may throw some light upon the tiaie position 
of Saiga and Pantliolops. 

Genus Axtidorcas Sund. 

Axtidorcas marsupialis Zimm. { = euchore). 

(The Springbuck.) (Text-fig. 104, D.) 

According to Owen, this species, which he appears to quote 
twice, under the names Antilopp each ore and pygarga, has large 
preorbital glands and inguinal glands. 

]STo information as to the glands is contained either in Sclater 
and Thomas’s^ Book of Antelopes,* or inW. L. Sclater’s volume on 
‘ The IMammals of S. Africa,’ or in Rowland Ward’s ‘ Great and 
Small Game of Africa.’ 

I have examined three examples of this species, tAvo males and 
a female. The preorlatal glands resemble those of the Gazelle.<» 
described above, except that the gland itself is pale yellow instead 
of black in colour. When everted and squeezed, the gland juelds 
a clear fiuid. 

In spite of what Owen says, there is no trace of inguinal 
glands. 

Pedal glands are present on all four feet and so closely resembh' 
those of Gazelles as to need no redescription. 

There are no knee glands, the knee-tufts being absent, as has 
ali'eady been I'ecorded by previous describers. 


* Cat. Rum. IMamm. in B. M. p. 3“, 1872. 
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To eonipcnsato, ns it were, for tlio nbsence of ingiiinnl nn<l knee 
glands, tlie S])ringl)uck lias an iniinense dorsal gland, the skin 
underlying the well-known Avliite «lorsal shield having highly 
diweloped sehaceous glands secreting a yellow sticky substance 
wliich stains the bases of the whitt* hairs yellow or forms a scurfy 
kind of powder about their roots. No sucli substance is found 
u])on the hairs of the rest of the back ; and the skin of the area 
in (piestion has a markedly fatty aiipearance when stripped, its 
colour difleren tinting it at oiice from that of the shoulders and 
.sides of the body. ]\rr. F. E. Eeddard, F.K.S., long ago noticed 
the glandular nature of this patch and drew iny attention to it. 

(lenus Antiloi’E J^-dl. 

AxTiLorn CEUVJCAPKA V<\]]. (The Indian T^lackbuck). 
(dVxl-lig. 105, A 0.) 

The large .size of tlie preorbital gland in this species has 
attracted the attention of zoologists from early times. The 
))resence of inguinal glands was recorded by Owen in 185G and 
independently in the .same year by Ogilhy, who .stated at the 
same time that there are large ])edal glands and only one pair 
of mamniie. These observations were repeated by Hodgson and 
have been copied by rirent svstenmtic authors. 

Through ]\lr. lle^*bert Bolton, F.B.S.E., F.Z.S., 1 am indebted 
to the Committee of the Ihlstol jMuseum for the stulied skin of a 
male of this sjjccie.s, and Mr. derrard kindly su])plietl me with 
another. 

!Mr. ( leri-ard's specimen had the jireorbital glands intact and 
by cutting them 1 was able to .see that they diliercd in no essen- 
tial particulars from tho.se of Gazelles, except that they were very 
much larger, the infolding forming a long tlee]) hair-lined s]iace, 
and tin* glandular ])ortioii being very thick and pale in colour. 
The structure and general features of this organ ha ve already been 
de.scribed by JFunndt. Owen, and others. 

The orifices of the iugtiiiial glands were clearly shown opening 
clo.se to the niammaN of which there was a single pair. 

Idle pedal glands were ])r(*sent in all four feet and were very 
like tho.se of Gazelles. 4'he widls of the iiiteidigital cleft were 
furni.sluMl with longer hairs ; the interlingual iutegunieiit was 
much thicker and more horny, forming a stronger tie between 
tin* hoofs ; its anterior extremity was .slightly recurveil and 
fui'iiislnnl with a .‘^omewhat ra<li.ating tuft of hairs, the longest 
of wliich oviaiiung tin* jiroximal edge of the hoof in front, while 
between this tuft .‘lud the heel-tie the .skin was naked. There 
was no naked horny jiad on the knees: but ihe knee gland was 
developed as in Gazelles, the roots of the long hairs being pai-ked 
with scurf-like si'cretion. 

ddie number, jiositiou. and .dructuri* of the cutaneous glands 
.show clo.''<' i*elationshi]» between tin* gener:i AtUUojif and Oazflhij 
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the only difference I can find between the two l)eing tlie tliickness, 
smoothness, and curvature of the interuiigunl integument. 


Text-fig. 105. 



A. Transverse section of preorbital gland of Antilope cervicapra $ : 

a, skin extending towards the eye ; d, towards the nose. 

B. Vertical or longitudinal section of the same gland : a, upper, 6, lower 

extremity. 

C. Median vertical section of front foot of Antilope cervicapra. 

D. The same of hind foot of Lithocranius walleri. (The fold in the integu- 
ment of the wall of the gland probabV absent in fresh specimen.) 

In a living male specimen of this species the secretion of the 
inguinal glands smells exactly like flour-paste and might be 
described as starchy. The secretion of the preoibital gland is 
peculiai- and indescribable. I cannot agree, however,|.with Bennett 
that the odour is urinous^. 


* It is not, I believe, generalb*' known to naturalists and sportsmen, though the 
fact is perhaps familiar to some who have paid attention to animals in captivity, 
that the adult male of this species undergoes a marked seasonal change ot colour. 
During the summer months, that is to say, from about jMay to August, the colour, 
except of the face, is like that of females and young males, namely tawiij'. In the 
latter part of August or thereabouts, the coat begins to darken and gradually but 
rapidb' assumes the dark line whence the trivial name of the species Blackbuck 
has been derived. At or about the beginning of ^laj' the opposite change rapidly 
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(5riuis Lituockaxius Kohl. 

i^ITIlOCUAXlUS WALLEIU 13rook(‘. 

(4'ho (loivnook or \^hllIol^s (hizollo.) (4V\xt-iig. 105, 1), p. 895.) 

Xo fi'esli material of this spocios lias heoii available for 
exaininatimi. 

1‘jlliot (lescril)i\s the jireorhital ^laiul as a ‘‘ conspieiious proiiii- 
nenee with a central aperture, from which exiules a. black secretion 
tliat stains everytliing* it touches in the same waythat ink iloes’’^. 
Judging from this (lescri])tion the gland is better develojied than 
in (Ia/A*lles, but the colour of the seei-etion a])pearsto be the same. 

On a fore and a hind foot kindly lent to me by Mr. Edward 
(lerrard i have found well-developed pedal glands, each con- 
sisting of a large saccular in\agination on the front of the 
pastern. The orilice is as large as in Gazelles, and extends up the 
pastern as far as the joint between the penultimate and the ante- 
penultimate phalanges. 'The inferior edge of the orilice is formed 
as in Gazelles by the interungnal web, which, however, difiers from 
that of Gazelles in passing oidy halfway along the space between 
the heels and the anterior ])roximal margin of the hoof. It is 
also much thicker and more liorny than in Gazelles ; but, as in the 
latter, is folded upon itscjf to form in the same way the back and 
upper wall of the glandular interdigital cleft. In the specimen 
examined, this wall was thrown into folds, suggesting a sac too 
voluminous for the space containing it. Tdie walls of the gland 
were clothed with longish hairs, all ju’ojecting forwanls or down- 
wards towards the maig'ins of the orifice, a downwardly directed 
fringe uf hairs clothing the edge of the interlingual web. 

The entire pastern is clotheil with very short close-set hair, with 
a small black tuft m*er the proximal end of the hoof in front; a 
felting of thick close-set hair clothes the integument on the inner 
surface of the hoof above the jiroximal margin of the nail and of 
tlie heels. 

’The lioofs are longer than in Gazelles, and capable of greater 
distension, on account of the web being shorter and situated 
somewhat higher above the hoofs. 

Although the pedal glands of this genus are more like tho.se 


takc^ place, the first si«jn of it hciii'r u gradual liglitening along the middle of the 
hack. In August, when the blackening sots in, it appears first most pronouncedly 
upon the neck, logs, and foro qnartors, and gradually sj)roads baokwards. 

For throe consecutive years I Inivo observed this in a specimen in our Gardens. 1 
do not know what theory Indian sportsmen hold as to the disapi)oarance of “ Hlaek- 
huek.s” from the herds during the months they are in “ eclipse ” pelage, to borrow an 
ornithological expression. lint, sinee most (d‘ them, I imagine, believe all tawny 
individnaK to he «loes or young hneks, they must supj>osc, I coneoive, that the a<lnlt 
hueks have separated themselves from their companions, an inference clearly not 
jnslitied by the facts. 

* ‘ Great and Small (iame of Africa,’ p. 371, 1^33 (Howland Ward). 
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of the Gazelles above described than they are like the glands of 
any other Antelope, they present well-marked dillerences from 
them. 

d'here was a. Avell-developed knee-pad of black and reddish hairs 
much longer than those of the snrronmling skin and stuck 
together with ^dentifid dry secretion. 

On skins of this genus in the British IMuseum I found two pairs 
of teats, but no evidence of inguinal glands. 

As attested by other characters, this genus is an abeirant tyi)e 
most nearly allied to ; but in the structure of the feet it 

seems to be less closely related to Gazella than is Anitlope or 
Avtidorcas. I do not feel sure, however, that the shape of the 
upper wall of the interdigitai cleft in the example describe<l and 
figured was not due to mutilation, since the skin of the pastern had 
been cut away at the back, perhaps thus loosening the connective 
tissue which normally holds the invaginated sac in place. It is 
very desirable that fresh examples of this species he examined. 


Excluding Procapra, which I have not seen, the genera here 
referred to the Antilopime may i)e distinguished as follows by the 
structure of the feet and l)y their cutaneous glamls : — 

a. An imuieiise tlorsnl o-land exteikllii'? from the niiildle of tlie 
l)aclv to tlie runi)*, feet, and preovbital gland a])pvo\iniately 

as in Gazelht, l)ut no inguinal glands Antiflorcas. 

a'. Xo dorsal gland. 

b. Feet with the folded intormignal weh extending only a 
little more than halfway between the heels and the 
proximal edge of the hoof in front ; no inguinal glands ; 


two pairs of mammae Litliocmuius. 

h', 'Idle folded interlingual integument extending forwards 
nearly to the proximal margin of the hoofin front ; a pair 
of inguinal glands; normally a single pair of mamm;e. 
c. Interlingual integument thinner, hairy, the interdigitai 

cleft practically naked GazeUa. 

c'. Interlingual web smooth; interdigitai cleft more hairy... Antilope. 


In addition to the four genera just described, the Antilopime, 
according to accepted views, comprises the genera Dorcotragus, 
Ammodorcas, Pautholops, Saiga^ and ^Epgceros. I do not, how- 
ever, think these can be included in tlie subfamih" without 
imwarmntably upsetting its homogeneity. Kinship is possible 
between Ammodorcas and ^Epyceros on the one hand ami between 
Saiga and lAuitholops on the other, but it does not appear to me 
that the two latter have any close relationshi]) with the two former; 
it is indeed very far from obvious why the genera should be 
associated in the pairs suggested. Pending the demonstration of 
I’elationshipsuch as would justify such a course, I propose to relegate 
Paaiholops, Saiga^ and ESpyceros each to its own subfamily and 
to leave Ammodorcas for the present unplaced. In the following 
]iages Ammodorcas will be found near the Cendcaprinm (p. 917). 
It may be adderl that the.se four genera differ widely in the 
structure of the feet from those here restricted to the Antilopinax 
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Subfamily S A i G i x ac. 

Genus Saiga Gray. 

Saiga tautarica Linn. (The Saiga.) 

AccorJing to Dr. ^lurie (P. Z. S. 1870, p. 500) tin's animal has a 
pair of small preorbital glandular pits ; a pair of carpal or knee 
glands; a pair of shallow inguinal pouches in one specimen 
examined, but not in anothei’, a younger example, although the 
secretory area was very evident ; and pedal glands in all four 
feet. M'liese are described as “about 11 inch in depth and 
opening by a narrow constricted aperture'' at the front and 
upper part" of the foot. xVlthougli on p. 502 of this memoir 
Dr. ]Mnrie remarks that these glands “hardly form .satisfactory 
grounds for basing a.llinity upon,” it is nevertheless rpiite 
clear from his description of the pedal glands that they are 
much more like those of a Shee]) than of a Gazelle or Black- 
buck. The description is not suthciently detailed to permit 
the conclusion that the pedal glands exactly resemble those of 
Ovis\ but it is quite certain that with their narrow constricted 
orifice they bear no similarity to the long interdigital cleft of 
Gazella or Avtilope. Theii* structure, in fact, bears out Dr. Min-ie's 
opinion that the Saiga may be regaided as an Antelopine Sheep. 

In any case, it seems evident that the genus is an isolated one. 
I think, therefore, that it should form, provisionally at all events, 
the type of a special subfamily. 

Subfamily P a X T u o L o r i N .e. 

Genus Pantiiolops Hodgn. 

Paxtjiolops iioDGSONi xVbel. (The Chirn.) 

(Text-fig. 101,0, p. 88G.) 

In 1836 Hodgson (P. Z. S. 1836, p. 39) described the inguinal 
glands as “ exceedingly large sacs which hang by a long narrow 
neck from the groin." He re-afiirmed the same fact in other 
words in his paper in 1847, where he adds that preorbital glands 
are absent, but the pedal glands are pre.scnt and large on all four 
feet. P>lanford and Lydekker repeat his observations, without 
alluding to the pendent inguinal glands, while the latter supide- 
ments his account with Kiidoch's observation that these glands 
penetrate a considerable distance into the body. 

1 lodgson’s statement a.s to the pendulous nature of the inguinal 
glands is puzzling. It is hardly likely that they can be volun- 
tarilv eversible and retractile, ami 1 can only suppose that h<‘ saw 
tliem hanging as loo.se sacs on a stri])|)cd .skin. 

The oidy mat(‘rial of this specie's 1 have been able to examine 
fullv was a mounted head and two fe<*t, foie and himl, of a male 
s])ecimen, for which my bc.st thanks ;ire due to IMi*. Edward 
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Geii’ard, and a single foot shown by its colour to be that of a 
femalOj which was kindly given to me by IMessrs. Rowland Ward, 
Ltd. 

The head enabled me to confirm Hodgson's statement as to 
the absence of the preorbital gland, and the feet to refute his 
statement as to the presence of the pedal glands — they are 
absent. The integument along the middle line of the pastern 
forms a very shallow depression. Near the proximal end of the 
hoof in front it turns backwards at a rounded angle and runs 
almost parallel to the inner proximal margin of the nail to tin* 
heels, joining them together throughout their length. The 
posterior portion of the heels is well developed and the skin 
which unites them behind is folded sharply upon itself for ii 
short distance, then turns up to be continuous with the skin 
of the back of the pastern. The l)ack of the pastern and the 
fold in question are thickly hairy, and the interlingual integu- 
ment or web is covered with long hairs as far down as the 2 ^oint 
where the heel-tie begins. These hairs are esjDecially long at the 
base of the hoof in front, and overhang the anterior edge of 
the nail nearly to its tq3. Thus the integumental web which 
ties the hoofs together is as deep and stx'ong as in Cattle (Bos) 
or Elands {Taurotragas), and the feet are quite difterent from 
those of typical Gazelles, to which Pantliolops is usually held to 
be closely related ; and the hoofs clearly have nothing like the 
jxower of extension seen in the feet of Sheep and Goats. 

According to Hodgson, there is only a single pair of mammas, 
and 1 onl)^ succeeded in finding one pair in a dried skin of a male 
in the British Museum. I noticed in this skin that the orifice 
of the inguinal gland on each side lies some four or five inches 
away from the teat. On one side the gland was loose or pendent, 
as Hodgson described it ; but on the other it was adherent and 
directed inwards from the orifice as a slightly exjxanding tube, 
its inner extremity lying close to the teat. This, no doubt, is its 
natural position, jixdging from the dii-ection of the gland in other 
Bovida3 that [Dossess it. 

In 1872 Gray recognised the peculiarities of this genus by 
^placing it in a s^^ecial family, Pantholopidae. 

l^akja is commonly held to be related to Pantliolops^ perhaps 
correctly ; but the relationship is not close. A^Dart from the 
well-known differences between them in the structxire of the 
skull and nose, they may be distinguished as follows : — 


a. Peikil a:laiuls, apparently ovine, on all four feet; preorbital 
glands present ; inguinal glands small and elose to tbe maimnte, 

of which there are two pairs S>aiga. 

a'. No trace of pedal glands; no preorbital glands; inguinal 
glands very large and deep, with orifice remote from the 
inammie, of which there is a single pair Pantliolops. 


In the characters here u.sed, however, the two genera do not 
difier from each other much more than Ovis difiers from Pseuclois 
or Capra. 
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SuUtamily II E ii A 1. 1 x ,K. 

(II: u'toOee.sts ainl (Inns.) 

Ot tliis ; 4 roii[) Owen iveoids the presence ot preorhita I inlands 
and the al)senee of uplands in the I’ollowinij: sp(‘(*ies : 

/)o/nallsa(b‘ la/uUus^ JiulKiUti hfmelajtJtmi {=■ Antllojte bifhnlls), 
/>. ('(KDiuij Cton/on taurhuts, and ( Unnu>chu tea ijm*. 

0^ill>y. wlio examined lUihaUa hoaelapJtas^ which lie quotes as 
/>. luauretanlcns^ eoniinns Owen’s statement regarding tlie above- 
given pai tieulars, adtling tliat tlie )>edal glands are large and that 
tlu'iv is a single pair ot niannme. 

Ueeent systematii^ writers agree with Ogilliy as to the number 
ot mainime; but in s])ite ot his use ot the epithets 
diatiHcti” in dc'seribing tlie preorbital glands, these are (piite 
commonly, but oi*roneous]y, stated to lie small. 

Ot Jlarteheests belonging to the genus Ijiilndia 1 have seen 
no eomplet(‘ material, and have been eomjielled to ivly ujum 
soake<l feet and masks usually witli tlu‘ skin only ot the jireorbital 
Inland ivtained. Ot tlie AVhite-tailed (4nn (Co/uioc/uftea ynu) 1 
have seen two freshly dead specimens, i have, liowever, seen 
living exani])les ot tin* two sjieeies ot (bin (6'. ianr'nuia, (\ 
and ot two speei(‘s ot J)<nn(dlacas (/>). Pi/{jur<ja and I), (dbifro)ia^ 
the liontebok and Kleshok resp(^ctiwly). 


(lenus Hehahs Frisch. 
l>i:nAus CAAMA P. (Juv. (Text-lig. lOG.) 

I am indebted to .Mr. F. Oerrard for a mask, containing 
entire pivorbital glands, and front and hind feet of this sp(‘cies. 

'J’iie preorliital glands were co\ered witli hairs which in the 
individual examined had a thickened ajipearanee, owing to tlie 
coating of brown earthy-looking secretion which covered them 
individually. The centre of the ai-('a was marked by a distinct 
orifice l(*ading into a narrow duct about half an inch long and 
lined with short hair. This duct iienetrated about halfway into 
tlu‘ large gland which was about as large as a walnut. 

Pedal glands were pi'O.snit only on the fori^ feet, or if present on 
the hind feet they attaimnl only a comparatively slight degree ot 
develo]nnent. On the tore feet they very closely 1‘eseinbled those 
ot (Ja/>i*ll(‘s, (‘onsisting of a very laige interdigital cavity ojiening 
bv a long o)-ilic(" on th(‘ anteia'or aspect of tlu‘ jiastern and 
extemling ujuvards from the proximal margin ot the hoot in 
front. As in Oazidles the two hoofs were united by a d(‘cp 
intiM'ungual \veb, which extendiMl trom the heels to the jiroximal 
margin of the hoof in front, Iluai folded sharply o\er and was 
(‘ontiniK'd backwards along its course nearly as far up as th(‘ 
false hoofs, when‘ it turm d oblicpiely forwards ami downwanls, 
meeting the skin of the Iront ol the j»astern at an acute angle to 
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form the jiiiterior web joining tlic two lialves of the pastern 
together in front. Although essentially of the same nature as in 
Gazelles this gland differed in one or two i)oiiits. For instance, 
the height or length of the cavity along the back of the pastern 
was considerably gi*eater than the length of the orifice, owing to 
the cavity being continuefl farther up the pastern than the edge 
of the anterior upper web. In the second place, the walls of tlie 
cavity were clothed with long blackish hairs whicli pn^jected from 
the orifice, forming only a small tuft over the proximal margin 


Text-fig. 106. 



A. Vorticiil median section of preorbital gland. 
1>. The same of front foot. 

C. The same of hind toot. 


of the hoof. Lastly, the interungual web was quite naked back to 
the heels, and instead of meeting the skin of the back of the 
pastern at right angles met it at an obtuse angle, the difference 
of inclination being obviously correlated with the less upriglit 
position of the foot Avhen standing, the long hoofs of the 
Hartebeest being much less vertical than the short hoofs of 
the Gazelles. 

In the hind foot there was only a shallow dejn-ession. just above 
Pkoc. Zool. Soc. — 1910, Xo. LIX. 
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the lioofs, the skin ol‘ the inttM’iinjLtual \v«‘h hein^ folded baek for 
(Mily a short distance, then inclininit ohli<|iiely upwards, forinin«r 
the l)aek M'all of the de]»ression in (piestion. This de|)ressio)i on 
t]i(‘ land foot niigld. be coin])ar('d to the <lepression on tlie ])astern 
of tlie (Jhaniois, (*\eept tint its walls were hairy instea«l of nearly 
snuH)th. 

Of the ir(‘nus Bohalift i have also examined the faee-.skin an<l 
])arl of the gland of IL coke) snpplicMl to me by Kowland 
\Var<l, Jjd.. and by ^Ir. K. (lerrard. In this species the ]m<*- 
orbital gland has essimtially the same structure as in IL caanta. 

ddie following spc'cies also hav(‘ the gland clothed externally 
with a mat or tnft of hairs, nameh% />. mojo)\ torn, sinnfneiy 
leln'fl^ and jackstuti. In Ji. Itckiots/eht i, on the contrary, the 
glandular aiea is naked as in JJnnialhcns^ the orilice in the dry 
skin l)eing a small slit-like a)u*rtnre leading into a duct. The 
hind foot of li. UchtcuMeini is like that of Ji, caama^ having only 
a shallow depression on the front of the ])astern. For the 
material of tlie species, enabling me to estaidish these data. J 
am indebted to I\rr. F. (lerrard. 

Oenns Damalisous Scl. k Thos. 
l)AMAra.scus KouRiorM Ogilby. Subsp. .umrla ^latsch. 
(Text-lig. 107.) 

i am indebted to ]\Ir. hk (lerrard for the opportunity of 
examining a complete skin of this I lai*t(4;eest. 

The preorbital gland itself was cut a\vay, but the orifice Mas 
i-cpresented hy a short (dongated .aperture in the middle of a bare 
])atch of skin in front of the eye. 

The pedal glands, present only on the front feet, resembled 
those of liahalis caama in a general way. Math the exception that 
the interdigit.al ]>it M*as much less deep, OM’ing to there being a 
considerable sjiace bctM'cen the integument of the h.ack of the 
])astei'n and th.at forming the ])o.sterior M’all of the cleft; inorc*- 
over, tlu^ skin of the front of the ])astern, forming the upper edge 
of the orifice, M'as not folded backM’.ards and u]>M-.ai-ds ii])on itself, 
but descended almost .at rigid .angles to form the short iijiper M’all 
of the intcrdigital cleft. A further diflerence Mais .seen in tlu‘ 
])iesence of a verticid fascia joining the skin of the hack of the 
pastern to that of the interdigital cleft just above the heels. Tlu* 
Maills of the clrft Mere clothed M-ith long rusty-red hairs, the ends 
of Mdiich projected from the orifice, overhanging the proximal 
end of the hoof in fi'ont. 

'VUo hind foot Avas like that of />. caama, except th.at tln^ 
depression on the front of the pastern just jihoNe the hoof M’as 
shalloM'cr. A connecting f.ascia, corn^sponding to that of the hind 
foot. Mils also present. 

diie area of the preorhifal gland on a face-skin of D. korytyam 
tainy, for M'hich 1 am indebted t<» KoM land Wai’d, Ltd., resembled 
that of !). k. jimela in all respects. 
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The area in question is also bare in I), hunteri^ albifrons, and 
2 yygargus, In an adult male of D. albifrons now living in the 
Gardens, the gland is usually active and tumid, secreting a 
substance which passes on to the face, staining the edges of the 
white blaze yellow. The orifice of the gland is circular and lies 
in the centre of the smooth glandular swelling. The gland itself, 
which I saw in a dead Blesbok many years ago, was, I clearly 
recollect, about as large as a filbert nut, with a short duct leading 


Text-fig. 107. 



Damaliscus korrigum j imela. 

A. Median vertical section of hind foot. 

B. The same of front foot. 

f,, fascia. 

into it, exactly as in B. caama. In two young Bonteboks now 
living in the Gardens, the gland is much less prominent than in 
the Blesbok, possibly because the specimens are not yet adult. 

The above-described specimen of JD. korrigum jimela had no 
inguinal glands ; but the hair on the skin a short distance away 
from the one teat on each side was arranged in a whorl. 
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Genus CoxxociunKS Liolit. 

Coxxocii.KTES Gxu Zimiii. (Tlie White-tailed Gnu.) 
(Text-fi-r. 108.) 

Of this s})0cies I liav(‘ examined two specimens, an immature 
male and an adult female. In ]u)th there were no inpiinal 
glands and a .single pair of teats. 


d\*xt-lig. 108 . 




A. Mr<liiin vnticnl ^(.Tlion ot trout toot. 

H. TIu* sninc of himl foot, 
r. .'^crliou of pi'forljitul filand. 

1). .Su)K*rfu'inl view of inoorljital jrlaml (//^). 
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The preorhital gland consisted of a subcircular patch of black 
skin, sparsely pitted with setal poi’es, whence hairs arose. In the 
young male the gland was as large as a hazel-nut, but markedly 
longer than deep. In section it was pink in colour and resembled 
a cyst envelopeil in the thickened skin. It was not lodged in 
any depi-ession of the skull, but merely I'ested on tlie bone of the 
face. The hairs which appeai*ed upon its surface were seen to be 
rooted deep in the gland and to I’each the surface through the 
pores above descilbed. Xo secretion could be squeezed from the 
gland. This was pei'haps due to the fact that the animal was 
immature and had been ailing for some time before death. It 
seems probable that the secretion naturally exudes through the 
setal pores. Xevei’theless, I have never seen the preorbital gland 
of a living Gnu, either of this species or of G, taurinns, show 
any sign of secretion or even of moisture. I did not cut the 
gland of the adult female, since the specimen was I’equired for 
preservation. 

Pedal glands, as in Buhalis^ are well developed only on the 
front feet and appeal* to be absent on the hind feet. The 
feet and the glands have essentially the same structure as in 
Bithalis caama. In the adult female, however, the cavity of 
the gland diffei'ed in some interesting particulars from that of 
B. caama above described. The posterior wall of the cavity 
was not folded so closely upon the skin of the interungual well 
and of the back of the pastei'ii, Imt ran obliquely upwai’ds and 
backwards, then turned forwards at a right angle, then down- 
wards and forwards at a right angle closely in contact with the 
skin of the front of the pastern, which it joined at the upper end 
of the oi-ifice at a very acute angle, forming a close fold. The 
anterioi* uppei* web tlius constituted extended neaidy as far 
downwards as the edge of the intei'ungual web, leaving a much 
shortei’ orifice for the gland than in Buhalis caama. In the 
latter the gland was I'homboidal in section, whereas in C. <jnit. t 
was suboblong. It was thickly clothed with long hairs, pro- 
jecting lilve a fringe or tuft from the orifice. The roots of all 
the hairs were covered and stuck together with blacki.sh secretion 
smelling exactly like sour milk or cream-cheese. In the young 
male the cavity of the gland was nearh^ intermediate in shape 
between that of the adult and that of B. caama, the slit-like 
orifice being much longer than in the adult owing to the absence 
of the anterior wall, the antei-ioi* web or fold stopping short 
much higher up the pastern above the hoofs. In section the 
upper portion of the cavity resembled that of B. caama. while its 
lower portion was like that of the adult C. gna. 

On the hind feet there was only a very shallow hair-lined 
depression, i-ecalling that of Bahalis caama. 

The front and himl feet of another adult example, kindly given 
to me by Rowland 'Ward, exactly resembled the one aliove 
described. 
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Genus Gorgon Gray. 

Gorgon taurines Burch. 

(The Brindled Gnu or Blue Wildebeest.) 

Living examples of this species have the preorbital gland like 
that- of Connochcetes and in a dried skin, lent to me by 

Mr. E. Gerrard, 1 found the front and bind feet constructed 
exactly as in that species. One ])air of teats only is visible in a 
pregnant female now living in the Gardens. 

Gray long ago placed the White-taileil and the Brindled Gnus 
in di.stinct genera ; and it was evidently the ojjinion of 
Messrs. Sclater and Thomas that tliere was a great deal to be 
said in favour of this view, although they did not give it 
practical expression in their ‘ Book of Antelopes.* Judged by 
modern standards it appears to me that the well-known dif- 
ferences between the two are quite worthy of generic recognition. 
There can be no evasion of this conclusion if specific value be 
given, as is commonly done, to the differences between the 
Brindled and White-bearded Gnus. The White-tailed Gnu is a 
very diflerently built animal from the two just mentioned. The 
back is not sloped as in the rest of the Bubalinfe, but horizontal, 
and the hind-quarters are markedly elevated on account of the 
prominence of the summits of the iliac bones. Other external 
features separating this species from the Brindled Gnu and from 
its ally, the White-bearded Gnu {G. alho-jubatus)^ are well known, 
and are in my opinion equivalent to those separating Bahalis 
and Damallsciis, 

Using the preoi’bital glands as a basis, the genera of Bubalinae 
may be distinguished as follows : — 

«. Preorbit.al glniid nuarkcd with a central orifice leading into a 
liair-lined tube, which dips into the substance of the gland. 
h. Surface of the prcorbital gland naked or nearly so. 

Uamaliscns and JBubalis Hclitensteini. 
h\ Surface of the prcorbital gland thickly and uniformly covered 

with long hair BubaNs. 

a‘. Prcorbital gland without any central orifice and tube, its free 
surface consisting of an area of skin sparsely covered with 
hairs Connoduvtes and Gordon. 

Since LichtcJistein’s 1 Lnrtcb(*est, hithei-to referred to the genus 
Bubalis^ is known to dojtJirt from the otlier species of that genus 
in the structure of its lioriis and also in the naketlness of the 
])reorbital gland, it shotdd ]>eiha])s be referred to a ilistinct genus. 
In diagnosing the genera in this tnblc, no use has been made 
of tbo difierenet's recorded in the structui'e of the ]K‘dal glands 
of (J(>nnocli(f;tes ynn^ /yNb(tIis caaiua. and JJamallscus korrlgnm, 
sti iking though tlnw lu*. hreause they liave only l)een noted in a 
.single sj)ecies of each of the genera. 

Th(j structure of tlio f<M*t and the presence of pedal glands 
only on thoso of tlie anba'inr pnir h(‘ar out tlie <'videnee from 
otlior .sources that the Gnus and Hart chc‘Osts form a natur a 
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group. ]\Ioreover, it seems to me that the size and structure of 
the preorbital gland and of the glands in the front feet, coupled 
with the hairiness of the rhinarium and the presence of a single 
pair of mainmte, suggest tolei'ably close kinship between Darna- 
liscusy the least-specialised member of the Bubalinse, and the 
Aiitilopina?. At all events, 1 think it may bo claimed with some 
assurance that the relationship indicated is closer than that 
between jEpijceros and the Antilopinpe. 


Subfamily 0 ii Y G i N iE. 

I prefer to use the term Oiyginm for the group called Hippo- 
tragiiije by most modern authors, because the generic name 
llippotraijus will soon, probably, no longer be admitted as a valid 
generic designation, being antedated both by Ozanna and 
Egoceros. 

Genus Oryx Blainv. 

According to Owen the following species of this genus have 
neither preorbital nor inguinal glands : 0. gazella{=^ A. oryx) and 
0. algazel ( A. lemoryx). 

Ogilby also says that these two species have neither preorbital 
nor inguinal glands, but states that the pedal glands are large 
and that there are two pairs of manimte. 

Oryx beisa Biipp. (The Beisa.) 

(Text-fig. 109, C.) 

In the dried skin of a young male example of this species, for 
which I am indebted to Mr. Gerrard, I could find no trace of 
preorbital glands nor of inguinal glands, but two pairs of mammae 
were present. 

Pedal glands, approximately similar in structure, were present 
on all four feet. They opened by an elongated, somewhat lanceo- 
late interdigital cleft on the front of the pastern just above the 
hoofs. This cleft led into a shallow depression, which at its 
deepest part, close to the interungual web, passed into the 
principal part of the gland, which consisted of a moderate-sized 
sac extending for a short distance upwards and backwards almost 
as far as the posterior integument of the pastern. Describing 
the gland another way, it might be said to consist of a deep but 
rather short interdigital depression subdivided into an anterior 
and posterior part by a ridge of integument projecting from its 
upper wall, thus constricting its lumen. 

The floor and jDOsterior wall of this depression were formed by 
the closely infolded layer of the interungual web. Its opposite 
walls were formed by the integument of the front of the pastern, 
which sloped obliquely downwards and forwards to the aforesaid 
ridge, then obliquely upwards and backwards. The entire inter- 
digital depression on both sides of the constriction was clothed 
with longish white hairs clogged with secretion. Inferiorly, just 
below the orifice, the haii's were longer and overlap])ed the 
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])roxiinal oF the nnil oF the liof)F. 'I’lie intenini^iuil weli was 
thic‘k ami horny ami, as in the Aiitilopina* ami Bnhalina*, ex- 
teii(l(Ml From the liec'ls to a point m*ar the anterioi* maririn of the 
hoof lu^fore luMni*^ (‘losely Fohlefl upon itselF ; ami. as in tlie 
Bul)alina‘, Antllopp, Hippotraijns, ami the Tra<ifela[>hin;e, it was 
ipiite smooth. 

Ti‘xt-(iir. lOO. 



A. ,M » 'll ian vertical st’ction uf I rmjt toot v\‘ AthJa.v nufto^macnlatnn: conical 

excrescciic“ with the (h j)r» '">ion la'Iiiml it. 

II. Anterior vi(*w ottin; same toi»t ; e., coiiical eNcresccnce. 
r. jyiedian vertical sertinn ot liiml foot of n>y/.r heisa. 


l^lie lioofs were pointi*d, compressiMl above, witli hroad Hat heels 
ami Hat soles. The only di lie renei^ noted between the glands of 
the Front ami himl Feet was the greater devi'lopment of the 
constricting ridge in tho.se of the hind feet. 

'J’h(‘ int(‘rdigital glands of O/o/.r bfi.'ifi with their longer eleft- 
like oi iliee occupy a neai’ly iuterme«liati‘ position between tliose 
of ( la/.elles ami t.liosi'oF H ipp(tti'a<fits. 

Oinx LKicouvx Pall. 

(The Whitn Oryx = 0. hpulrix of mo.st aiitbors.) 

In an old <lried skin of a male examph' From the .shores oF the 
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Persian Onlf, kindly lent to ino by ]\[r. Geirard. the ])edal inlands, 
tliou^li iinperfeet, liad apparently the same structuri* as in 
0. hpisa and there \vas no trace of inguinal glands. 

Oryx algazel Oken. 

(The Soudanese Oi-yx = 0. lemonjx- of most authors.) 

Both Owen ami Ogilby state that this s|)ecies has no pre- 
orbital gland, i presume this observation was based u]>on an 
examination of dried skins or of skulls. It is not, however, true ; 
for in the example now living in the Gardens there is (piite 
commonly a small ]>atch of secretion sticking the hairs together 
about an inch in front of the eye. This proves the existence of 
a specialised glandular area, beneath the hairs; but probal)ly the 
gland is not highly developed. 

Genus Hippotragus >Sund. 

According to Owen, the following species of this genus have 
neither preorbital nor inguinal glands : IL leuco})hcpa^ equina 

i^ = harhata). 

The only species of this genus examined by Ogilby wa.s 
H. leucopluea^ which he inferred to the genus Oryx, He agreed 
with Owen that this species has neither inguinal nor preorbital 
glands, but adds that the pedal glands are large and that there 
are two pairs of mamm<a?. ^Y. L. Sclater also states that in the 
genus llipipoiragus the preorbital gland is absent and that there 
are two pairs of mamma^. 

Hippotragus xiger Harris. (The Sable Antelope.) 

(Text-fig. 110.) 

In an adult female of this species which died in the Gai'dens I 
found a preorbital gland underlying the white preorbital tuft of 
hair. It was very little differentiated, however, consisting, like 
the knee glands of Gazelles ami some Sheep, of thickened vascular 
integument. The bases of the white hairs were crowded with 
pale yellow grains like scurf, smelling of a mixture of soui’ milk 
and new-mown hay. 

There were no inguinal glands. 

The pedal glands were well developed on all four feet and 
opened to the exterior by a small subcircular orifice in the centime 
of a naked patch of skin in a shallow depression close to the 
proximal end of the hoofs. The gland was a large sac passing 
obliquely upwards and backwards and reaching as far as the 
posterior integument of the pastern, and with its lower wall closely 
applied inferiorly to the interungual web which was sharply folded 
back upon itself, the infolded portion constituting the wall of the 
gland in question. The walls of the gland were covered with 
short hairs, becoming longer towards the orifice of the gland. 
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The interlingual web of the Iioof was smooth from tlie orifice 
of tlie gland to the posterior area of the heels. 

Text-fig. 110. 



A. Median vertical section of front foot : gl., pedal gland; o., its orifice. 

B. Anterior view of front foot : o., orifice of gland. 

C. Longitudinal section of preorbital gland; a., ocular end of gland. 


I was able to verify tliese facts upon a second specimen, a dry 
skin kindly lent to me hj Mr. Gerrard. This specimen had two 
paii-s of teats, but no trace of inguinal glands was discoverable. 

llirroTRAcrs equixus Is. Geoff. 

(The Itoan Antelope.) 

in a female specimen with two pairs of teats, but no inguinal 
glands, for the examination of vbich 1 am indebted to 
Mr. Gerrard, 1 found the pedal glands to 1)0 of substantially 
the same structure as in //. /n'f/rr, ( xc(>pt that there was a slight 
constriction of the lumen of the gland, caused by a small in- 
tegumental ridg(‘ rising from its upper wall and ])artly dividing 
it into an outer and an inner chandHu*, as in Ori/x bei^n. 

(hanis Addax Itaf. 

Addax xaso-.mactla I rs JJeht. (The Addax.) 

(Text-lig. 109, A, n, p. 008.) 

According to (jwen, Ibis species has neither prc'orbital nor 
inguinal glands. 

1 have seen only tin* frontand bin<l feet of one «lead e.vample, 
no other material being available. 
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The feet were very difierent from those of Oryx and Hijyjw- 
tracjuSy being low, flat, long-heeled, and broad at the point in 
adaptation to a soil of soft sand. In section, the integument 
of the posterior surface of the pastern was seen to be folded just 
above the heels like that of Fantholojjs. From that point it 
passed forwards for some distance parallel with the sole of the 
foot before turning abruptly upwards towards the front of 
the pastern. Here it passed into a somewhat conical excrescence 
or eminence, covered with short hair and defined behind and 
laterally by a semicircular infolding or depression of the skin. 
Behind this excrescence, the integument of the anterior surface 
of the pastern was continued straight u]) this area without sign 
of insinking and was covered with normal longish hairs. The 
latter interiorly encircled the excrescence, which jutted up like 
an island from their midst. I believe the excrescence to be 
glandular. The structure of the two feet was tlie same, except 
that the exci'escence was smaller on the foot which I judged to 
belong to the hind leg. 

Examination of the feet of a very young example now living in 
the Gardens revealed no signs of the excrescence, but there was a 
distinct orifice, representing, I suppose, the infolding of the skin 
defining the excrescence in the adult. This orifice was in almost 
the same position as the orifice of the gland in Oryx, and its 
glandular nature was attested by the staining yellow of the white 
hairs round it. 

Acldax has a marked patch of longer hairs below the eye 
on each side of the face. This probably overlies a glandular 
tliickening of the skin, such as is present in Hijyjyotragus. I have, 
however, no dii'ect evidence of the fact. 

Fi •om the sti'uctui'e of the feet Addax would seem to be less 
closely allied to Oryx and Hippotragus than these two ai’e to one 
another. But more and better material of the genus must be 
examined before any satisfactory conclusion as to its true 
systematic position can be arrived at. 


Subfamily Cervicaprin^. 

Genus Pelea Gray. 

Pelea capreolus Bechst. (The Vaal Bhebok.) 

(Text-fig. 111.) 

According to Owen, this sjDecies possesses inguinal glands, but 
has no preorbital glands. 

The absence of preorbital glands has been affirmed by sub- 
sequent authors, and correctly so, judging from the one specimen 
of this species I have examined, a female brought b}" T)r. Lyster 
Jameson from S. Africa, which lived two years in the Gardens. 
This specimen, howevei-, had no trace of inguinal glands. Pedal 
glands were well developed on all four feet. They oj^ened by a 
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small cimilnr oi iticc on tlu* fmut of tin* foot in a shallow <lc|>ii‘ssion 
linocl with loin; hairs. 'I'ln* oritior !(m 1 into a short hair-lin(*tl 
(liu-t which cxjiandcMl into a capacious ))iit laterally compres.sed 
thiii-walh*(l sac reaching' almost to the [josterior inte^mnuMit 
of the fetlock. 'The sac* was tilled with seniillnid, pal(*-colonr(*d, 
evil-smelling secretion, recalling exact h’ the odour of dog’s dung. 
Close to the orilice in the depre.ssion arose a nnml)er of long 
hairs o\(*rhanging the hasc* of the hoofs in front, and these were 
stuck together w ith the secr(*tion. which could he easily s(pieeze<l 
from the gland by pre.ssnre apjilied to the sides of the [lastern. 


d\*xt-lii;. 111. 





Vcho US y. 

.\. vcrlic il Mitioii nt Icmt ; <//.. jinlal j^lainl ; o., it" oriticc. 

){ Sc liiilcra! ainl dorval \ iew^ ot tin* iiono lo v|j(>\v swnJlou rliinanum. 


'riie strnctiire of the* fei't was almost the .same as in ( ’crvicapra 
tin* intermignal integnimait being (piite naked, meeting 
that of the back of the pastinn al a right angh' and forming an 
obtuse angle with the Ih^or of the depression mi tin' front of the 
fetlock. 'i’hns the integmnent or “ wel> ” joining tlu* h(.of.s 
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togetlier extended from the heels almost np to the proximal end of 
the anterior ridge of the nail. The apical angle of the nail was 
also less acute tlian in Cerclcapm reditnca and Adenoia koh^ the 
hoofs more approaching those of Goats and Sheep in shape — in 
accordance, no doubt, with the mountain habitat of Pelea, 

A well-known distinguishing feature of Pelea as compared 
with Cervicajrra and is the enlarged and swfdlen rhiuarium, 
which has a. widely lounded posterior border extending back- 
wards beyond the posterioi* notch of the nostril. This rhinarium 
is glandular. In the living animal it became studded with drops 
of moisture undei’ the stimulus of excitement or jdeasure, and 
aftei- death was easily made by pressure to yield the same 
substance. 

Like Cerrlca])ra and Kohus, Pelea has two pairs of inaniime. 


Genus Gervicapka lllainv. 

( )wen noticeil the absence of preorbital and the presence of 
inguinal glands in three species of this genus, namely, in 
(\ redunca> the Nagor, a, Heneganibian species; in C. aru udimim^ 
which he cpioted ^i^Aniilope eleotragas \ and in C. falcor}(f\da, if I 
am right in supposing he meant this species by A. landiaaa. the 
latter name being, I .surmise, written in error for lalaadia or 
lalaitdii. 

1 have examined only fresh material of one species, namely the 
following. 

Gervicapra keduxca Pall. (The Xagor.) 

(Text-fig. 112.) 

Owen does not state how many inguinal glamls he discovered 
in the species he examined, but in two examples of C, redanea^ 
from Senega mbia,, presented by Sir George Denton, I found two 
pairs of sacs. The anterior sac on each side was wide-mouthed 
l)ut shallow, the glandular area into which iii dipped lieing only 
slightly vascular. The posterior sac, lying rather nearer the 
middle line and close to the scrotum, was, on the contrary, 
H inches deep, of even width throughout, the orifice being about 
^ an inch in diameter and not half the width of the orifice of the 
anterior sac. Its glandular area Avas very thick and vascular. 
Both pouches secreted a semifluid substance, turning yellow and 
waxy at the orifice and giving off an odour of flour-paste going 
stale, which to me was most nauseous. 

There Avere no preorbital glands. 

In one specimen I found no trace of pedal glands ; but in the 
other there AA'as a \e\y small hair-lined pouch opening into the 
shalloAV hair-lined depression on the front of the pastern just 
above the angle formed by the junction of the integument of this 
surface Avith the strip of naked skin extending from the front to 
the heel of the hoofs and binding the t\A’o together. There 
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appeared to be no gland connected with this j)Ocket, since there 
was no secretion on the hairs projecting from its orifice ; but 
beneath tlie pocket between the plialanges there was an elongated 
mass of vascular gelatinous tissue extending almost as far up as 
the false hoofs, just such as is found in the hoofs of Oxen. The 
fore and hind feet were alike, except that the anterior depression 
was somewhat tleeper on the hiinl feet, allowing a slightly w’ider 
spread to the hoofs, ami wdiereas the false hoofs were united by 
thick horny material on the fore feet, those of the hind feet w'ero 
connected by naked skin. 


Text-fig. 11-2. 



A. Median vcvtieal section of front foot taken a little to one side of the aborted 

jrland {gD ; gel., jrelatinous intei digital mass. 

B. The aborted gland of the same in section. 

C. * Median vertical section of hind foot: lettering as in A. 

1). Inguinal region showing four inammaj (m.) j scrotum (se.) and inguinal 
glands, the anterior ])air (.<//.) wide and shallow, the posterior pair behind 
them narrow and deep. 

E. Section of inguinal gland of posterior pair. 

F. Side view of nose to show rhinarinm. 


Ill both specimens there wero tw'o paii-s of mamimc; but in 
neither was there a bare patcli of skin below the ear. The knees 
bad a bare patcli of thickened horny skin, ivliich w’as apparently, 
bow^ever, not glandular. So far a.s the pedal glands are concerned, 
the genus Cervicapra ^ as represented by redunca^ stands in the 
same relation to Pdea capreolas as Capra stands to Ovis ; and 
there cannot, 1 think, be much doubt that tlio ancestors of 
(‘xisting species of Cervicapra are descended from Antelopes witli 
pedal glands like those of Pelea, 


1910.] 


CUTANEOUS SCEXT-GLAXDS OF RUMINAXTS. 


915 


Genus iVdexota Gray. 

Adexota kob Erxl. (Buflbn's Gob.) 

(1.Vxt-lio-, 11:G) 

According* to Owen, this sjiecies bns inguinal pits but 'no 
preorbital glands. 

Text-%. 113, 



C 

Adenota Ieoh. 

A. Longitudinal section of preorbital gland: a, upper or ocular end; 

b. lower end. 

B. Inguinal region : mamma} ; sc., scrotum ; gl., orifice of gland, the 

subcutaneous extension of which is shown by the dotted line. 

C. Median vertical section of front foot; gel., gelatinous interdigitabmass. 

I have seen two examples of this species, a subadnlt male from 
Upper Nigeria presented by Lady Constance Stewart Richardson, 
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:nnl :iu imniatnie fenial<‘ from Sierra Leone |»re.sent(Ml liy 
Mr. '^inlin^^ 

In tlie female tliere was a »listinct j)reorbital gland, marked 
(‘xternally by a tuft of liair darker in eolonr and a little longer 
than that of the surrounding area. Beneath this the skin was 
(t)nsi«lerably thickened, the thickest part lieing situatc<l above 
towards the anterior angle of the eye and the thinnest part below, 
where the thickening gradually merged with the normal skin 
of the cheek. In its essential characters this gland resembled 
that of the Sable Anteloi)e abo\e <lescribed (p. 91 0). 44ie male 
was not examined for this eharaetei'. 

Both specimens had two pair.s of teats and a single pair of 
inguinal glands representing tlie posterior pair found in Cerrl- 
C((]*r(( redtaica; but in addition to these there was upon the right 
side in the female a A ery minute pocket lying far out and in advance 
of tlie maninue. There was no trace of this on the left side. 
'The orifiec of the laige gland was subcircular, about 4 an inch 
in diameter in the male and j ot an inch in the fenude ; the 
pouch itself was capacious, widening considerably witliin the 
orilice and (‘xtending foi- 1 inch in the female and 14 inches in 
the male in the diri'ction of the .scrotum and mamnue. The 
yellow secretion had exactly the same nan.seating smell as that of 
(\^rricapr(c> redinfca, namely of llour-paste or .starch. 4diere were 
no pedal glands and no trace even of the duct. The structure of 
the feet was the same as in Cervicapra red tim'd, with the same 
elongated ma.ss of va.scnlar gelatinous tissue lying lietween the 
penultimate phalanges along the innei* surfa(*e of tlie skin of tlie 
liack of the pastern. The skin round the false hoofs was nake<l. 


( Icnus Konr.s 8mith. 

Koiiu.s i^j.Lii’sirHVMXUs t)gilby, J)KFAssa l\ii])p., and maku: (Iray. 

(Water Bucks.) 

According to Owen, K. eUipsijtrpuwiis has neither preorbital 
nor inguinal glands. 

It i.s on account of the alleged ah.sence of the inguinal glands 
in this species and their presence' in A. koh that I keep the two 
species nmler .sej^arato ge'iieric headings. Trouessart I'egards 
them as representing distinct subgenera, presumably for other 
ivasons. 

On the skin of the heael of an exanijile of /{. defdssa. from the 
White Nile, lent to me by Howland Ward. Ltd., I could find no 
tra(‘e «)f a jiri'orbital gland : but 1 think a glaml resembling that 
of Adeitola koh will probably be found when fresh material is 
<‘Namine<l. 'tlie foi'i^ and hind b‘et of K . mavlte (iUrs. Oray’s 
Whiter Buck), given t.o nu' by I r. ( terra rd, .showed no trace of 
pedal glands, the feet in .section resembling those of A. koh. 

Till' genera of this subfamily, so far as my obserA’ations extend, 
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may be distinguished as follows, using the glands as a basis for 
theii* separation ; — 


a. Pedal glands present on all four feet and opening by a short 
duct with a small circular orifice on the front of the pastern 
just above the hoofs ; summit of rhinarium swollen and 
glandular, and extending back beyond the posterior edge of 

the nostrils ; no inguinal glands 

Pedal glands represented at most by the duct of the glands 
present in Felea; summit of rhinarium normal, not ex- 
tending behind the posterior notch of the nostrils. 
h. With two pairs of inguinal glands ; tail bushy as in Felea... 
h'. Inguinal glands absent or represented by a single pair of 
pouches ; tail tufted at the end. 

c. A single pair of inguinal glands 

c'. No inguinal glands 


Felea. 

Ccrvica][>ra. 

Adenota. 

Kohus. 


Ill tlieir volume on tlie Mammalia, Flower and Lydekker 
classified tlie genera above i-ef erred to the Cervicapifinte with the 
Neotragina3. The Cervica|3rin?e, however, differ markedly from the 
Neotraginae, so far as my observations extend, in the stiaicture of 
the feet, since they entirely lack the deep and long interdigital 
cleft on the front of the pastern found in the ISTeotraginae. 

It seems to me that, in looking for the relationships of the 
Cervicaprinae on the lines followed in this paper, the following facts 
should not be ignored. With the exception of the Indian genera 
of Tragelaphina 0 , the preorbital gland is absent in that group ; 
and in the Cervicajirinae it is at most represented by an integu- 
mental thickening. In both groups, and in no other subfamilies 
of Bovidae, two pairs of inguinal pouches have been recorded. 
More significant still is the fact that the structure of the feet, 
whether pedal glands be present or absent, is the same in the 
Cervicaprinae as in the Tragelaphinae. Corroborating these 
characters are the presence of two pairs of mammae and a mode- 
rate or large rhinarium, to which may be added the invariable 
absence of hoi'iis in the females of Cervicaprinae and in most 
genera of Tragelaphinae. I do not, however, attach much im- 
portance to this character, despite the value given to it by some 
writers 

At all events, it must, I think, be conceded that the Cervicaprinae 
are more akin to the Tragelaphinae than they are to the Antilopinae, 
Bubalin^e, hJ'eotraginae, Cephalophinae, or Oryginae, although the 
retention by P elect of pedal glands, somewhat recalling those of 
the Oryginae, is a fact full of interest. 


The following genus is possibly related to the Cervicaprince 
(see p. 897). 

Genus Ammodorcas Thos. 

Ammodorcas clarkei Thos. 

(The Dibatag or Clarke’s Gazelle.) 

The only materials of this genus and species I have seen are 

* W. L. Sclater, for instance, who uses it as a basis for grouping the S. African 
subfamilies of Bovidae. 

Prog. Zool. Soc. — 1910, Xo. LX. 
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.^oinc dried skins in tlio British Museum, I made, however, no 
dissections. Snpei-lieiall} tlie feet sliowed no trace of pedal glands. 
Certainly there were none such as exist in the Antilopiiue; and I 
jmlged that the feet rescmhled those of ^Epyceros or Kohus, Also 
there were two pairs of well-develo]>ed teats, and ] could fiml no 
evidence of the existence of inguinal glands. The.^c features, 
coupled with the long l)ovine tail and the shape ami direction 
of the horns, which are more Cervicaprine than Gazelliiie, should 
exclude the genus from the Antih'>])ina\ On the other hand, the 
preorhital glands apju'ar to he like those of Gazellu, and the 
mnnie is hairy as in tliat genus. The skidl also is very (lazelline. 

These cro.s.s-reseinhlancos make Ai/nuotlo'rcas extremely diflicult 
to classify. It has been described as intermediate between 
GazeUa and Lithocntnlas, Thi s is true of the length of the neck, 
tlie structure of the upper Ii]u and some characters connected 
with the skull. On the other hand, in the structure of the feet, 
horns, and tail, the genus is less Gazclline than Lithocrauias : and 
J am dis]) 0 .sed to think that the degree of relationship to Gazella 
that the two exhibit may be fairly gauged l>y the fact that the 
type-species of Llthocrutdas was referred to Gazella by so high an 
authority as Sir Victor Ih'ooke, and was for a long time cited 
under that genus; while the typc*species of Ammodorcas was 
originally assigned on equally good authority to the genus Cervi- 
capra. From this it may be inferred that the kinship between 
Lithocranhis and Gazella is tolerably obvious and that between 
Ammodorcas and Gazella by no means evident. 


Subfamily JE r y c e r i x .e. 

Genus ^Fpyceros Sund. 

yKpvcEROS MELAMPUS Licht. (The Tinpala or Pallah.) 
(Text-figs. 114, 115.) 

According to Owen, this sj^ecies has large preorbital glands and 
inguinal glands as well. All recent authors, however, are in 
agreement that there are no proorbital glands, and 1 could find no 
trace of them on any of the dried skins in the collection of the 
British ]\lusenin. ^ 

I am indebted to jUessrs. Rowland Ward, Ltd., and to jMr. F. 
Geri-ard for the oj)portunity of examining and (aitting open the 
hind feet of two specimens, and of thus being able to establish 
the absence of pedal glands on these limbs ; and, .so far as 1 can 
jinlgo from looking at the fore feet of skins in the British ]\Iuseum, 
they are equally absent in the front legs, the feet of which seem 
to be constructed exactly like those of the posterior pair except 
for the ab.sence of the two metatarsal glands, well known and 
often rccopiled as ])r(\sent on each hind leg. 

Of thc.se glands W. L, Sclater .says : “attached to the lower ends 
of th(‘ cannon-bones of the hind legs is a biaish of vei y dark brown 
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liaii'S surrounding tlie opening of a peculiar gland containing a 
fatty secretion.” This is not quite an accui'ate description of the 
glands, according to 1113 '' observations. The long blackish hairs 
marking each gland form a subelliptical elongated mat. The hairs 
point downwards, but those on each side of the middle line of the 
mat are inclined inwards, meeting at their tips and marking a 
central streak. When these converging hairs are pulled on one 
side it ma}^ be seen that the}’' overlap an elongated area of naked 
skin, broadest across the middle, pointed above and below, and 
more than twice as long as wide. This naked area was covered, 
in the specimen examined, with secretion and the skin composing 


Text-fig. 114. 




A. :^[edian vertical section of hind foot. 

B. Hind foot to show the mat of hairs \gl,) marking one of the metatarsal 

glands and the tuft (^) representing the false hoofs. 


it was shown in section to be exceedingly thin. The skin sur- 
rounding it was, however, markedly thickened, especially exter- 
nally, where it formed a distinct upstanding ridge. It was upon 
this thickened skin that the long hairs forming the mat errew ; 
and, since the bases of these hairs were clogged with secretion 
I infer that the thickened rim of skin is the s^ecreting area of the 
gland and that the depressed naked area constitutes the floor of a 
kind of reservoir for the secretion, which is conducted doumwards 
bv the downward-growing long hairs. 

The area of the false hoofs, whicli are themselves absent, is 
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covered with a thick mat of longish mostly black hairs directed 
l>ack wards and upwards. The skin beneath this mat was tliick 
and horny, but 1 could not lind any evidence either upon the hairs 
or ill the skin of special glandular development. 


Text-fig. 11 o. 






yK pj/ceros mcJa mp u s. 

A. Ono of the inctutavsnl witli the hairs uielisturhecl. 

li. The sjinic with the hairs pulled aside to show the area of naked skin 
beneath. 

C. lionj^ittnlinal .section of the gland : o, its upper, b, its lower end. 

I), 'rraiisverso section of the same : c, its extiTnal, i, its internal edge. 


The feet themselves were constructed as in the Tragela]diin;e and 
most Cervicaprina', except that the whole interlingual integument, 
forming the web, was covered with .short hairs from front to back. 
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Although Gray long ago made the gemis Ajiyijceros tlie type of 
a special family, it has of late years found a place amongst the 
AntiIo})ina\ Apart, however, from the hairiness of the rhinai imn 
and of the interungiial integument of the feet, it has very few 
‘‘ Antilopine ” features, in the strict sense of the word. Tins 
latter feature, moreover, is as much Neotragine as Antilopine. 
Ill other respects, tlie feet may be described as Tragelaphine or 
Cervicaprine, except for the <lisappearance of the false hoofs and 
tlie presence of the metatarsal glandular mats of hair. The horns 
moreover, are as much Cervicaprine as Antilopine in character, 
and the absence of the preorbital gland is another feature ex- 
cluding the genus from the Antilopina}. 

Hence, taking into consideration the sum total of its characters, 
the peculiarities of jEpyceros seem to me to be best expressed by 
setting it in a subfamily apart from all others. 


Subfamily T R A G e L A r n i N A3. 

Genus Tetraceros Leach. 

Tetraceros quadricornis Blainv. 

(The Four-horned Antelope.) 

(Text-figs. 116, A, B; 117, 118, 119, A, B, 0.) 

Hodgson described the preoihital glands of the genus Tetraceros 
as linear and longitudinal, and stated that inguinal glands are 
absent and pedal glands absent or present only on the hind feet. 
Blanford repeated this account with the additional information 
that the pedal glands are confined to the hind feet. 

I have seen three examples of this species, a still-born young 
one and an adult male and female. In all the preorbital gland 
was well developed and valvular, consisting of a longitudinal 
pocket, the upper rim of which was produced into a large over- 
lapping fiap, forming a longitudinal slit where its free margin 
came into contact with the skin below it. When the fiap was 
lifted a blackish nearly naked area was exposed ; the })Ostcrior or 
ocular end of this area was the deepest [)ortion of tlie invagina- 
tion, which from that point forwards became gradually shallowei’. 
The gland itself was thick and pale in colour. In the adult male 
it was much larger than in the adult female, and in the summer 
discharged a quantity of soft cheesy-yellow .secretion. The odour 
of this was not noted after death, the specimen having been pre- 
served in alcohol ; but in the fresh female specimen the drops of 
clear fiuid that were squeezed from the gland had a faint aromatic 
scent. 

There were two pairs of teats, but no trace of inguinal glands. 

The feet were constructed as in the genus TragelapJms. the 
hoofs being short and but little distensible, owing to the extension 
of the interlingual integument from the heels forwards for some 
distance before curving backwards to join that of the front of the 
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pnstorn, nieivly :i slmllow doprossinu bein^' formed. There w;is 
no trace of any folding of the integument constituting an inter- 
digital cleft or gland such as is seen in the Cejdialopliime, Anli- 
lo])iiue, and Xeotragime. Tlie interlingual skin, moreover, was 


Text-fig. IIG. 



C 


A. llrail of Tclruccros i/iiadricon)is ^ : orifice of gland (^/.) j area of gland 
represented by dotted line. 

H. Transverse section throngb the gland : o, its orifice; 7, tlap of skin 
constituting its nj)p«*r lid. 

C. Inguinal region oi' Traf/elaph ns scriplns scriptus J : w., mamnne ; se., 
scrotum ; ///., orifice of gland : tlie subcutaneous extension of the gland 
shown by a dotted line. 

naked. In tlie male there wjis a small accumulation of material 
on the hairs in the .shallow depn*ssiou of the front of the pastern 
just ahovi* the smoot h a rea of tlie interlingual integument; hut 
tliiMM* wa.s no e\'i(h‘uee that this was an odorous sei'ri'tion. In the 
adult femah‘, a much older animal, however, there was on all four 
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feet a large black horny excrescence occupying the same position 
and large enough to be visible without separation of the hoofs. 
The skin from which this excrescence arose was thrown into a 
multitude of columnar folds. Since I have seen no such excre- 
scence on the feet of any other specimen of this iVntelope, I must 
regard its development in this example as abnormal, perhaps 
pathological. 

Text-fig. 117. 



A. Head of newly born young : gL, preorbital gland. 

B. Head of female : preorbital gland. 

C. Section of the preorbital gland of tlie same: /?., flap of slvin constituting 

its upper lid. 

D. Preorbital gland of the same with the lid (Ji.) raised. 


One of the most interesting features connected with this genus 
is the presence of a pair of well-developed glands between the 
false hoofs of the hind legs. In both the male and the female 
the false hoofs were large and the skin between them was black, 
tumid, horny, but soft and naked, except for a longish fringe along 
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the middle line. When squeezed a yellowi.sli buttery sub.stance 
witli a strong sour odour exuded from a pair of smallish apertures, 
one on each side close to the midille lino, so that the hairs became 
clogged with it. This a])crture led into a voluminous sac, very 
scantily cloth(‘d with short pale bail's, the two sacs being se])arated 
by a narrow partition and occupying otherwise the whole area 
between the two fahse lioofs. Each was hlletl with the o<lorous sub- 
stance above-mentioned, which, in tlie male at least, pro.sented a 
concentrically stratified arrangement and was greenish in colour. 


Text-fig. 118. 



c 


Tetraccros quudvicornis 

A. lufe.ior viewof hind foot : fh.y false hoof with its inner half and Ibeadjncent 
.‘<kin ent away to show the ;;lHndnl:ir niuss (5.). 

H. Front view of the snine foot showing the lirgc horny accretion (0.). 

C. Thu siinie in median vertical .section. 

This is the oidy Antelope known to mo which jiossesses such 
glamls. Whether these sjics arc the glands that irodg.son men- 
tioned as .sometimes juc.sent in the hind feet or not I eannot say. 
in any ea.se, it is quite e\ idout tiiat they have no sort of con- 
nection, except a functional one, with the interdigital glands of 
other l>ovida‘. 
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Text-%. 119. 



A. Alediiin vertical seetion of hind foot of Tetraceros quadricorms $ : 

tendon; li, small horny accretion at anterior end of interlingual web; 
f, fringe of hair between false hoofs ; s, secretion within the sac shown 
by cutting awa}' the partition between the two glands. 

B. Transverse section. of the pastern of T. quadrieornis through the false 

hoofs ; tf tendon ; c, glandular sac with arrow marking the orifice; a, false 
hoof; f, fringe of hair between the glandular areas of the false hoofs, with 
the partition above it ; s, secretion within the other sac, the orifice of which 
is not seen. 

C. Inferior view of hind foot of T. quadrieornis S ' hoof; h, horny 

but soft integument forming lower wall of gland ; o, orifice of gland. 

D. Transverse section through the region of the false hoofs of Tragelaplius 

scriptus S y comparison with B : t, tendon ; «, false hoof. 
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Tetraceros is usually re^^arJed ns belonging to the Cephalopliiiia\ 
1 do not think, liowevoi', that the evidence for this relationship 
is strong. Tetraceros an<l Cephalophus diller widely in the struc- 
ture of tlie feet and of the ]>reorbital glands ; but Tetraceros 
approaches ]}Oselaphus in these ])Mrticulars. Tlie presence of 
four inaiunue, the absence of inguinal glands, and the size of 
the luulile may also be cited as corroborative evidence of this 
relationshi]). j\lost suggestive,too, is the presence of white patches 
on the ])asterns, and soiuetinies at all events of two white s[>ecks 
on the cheeks in Tetraceros, When I noticed these marks in the 
living animal, before a dead one was available for examination, 
1 felt sure that the aliinities of the genus would prove to be with 
the Tragclnphines, a group in which these markings are extra- 
ordinarily persistent. I subsecpiently found that Sir Harry 
Johnston^' had noticed the same colour-features in Tetracei'os, 
and i)ointed out the I'esemblance the genus presents to theTrage- 
laphines in those particulars. It is true that the horns of T'etra- 
ceros have no anterior crest or keel ; nevei'theless, they are more 
like the horns of Boselaphas than the latter are like the spirally 
twisted horns of the African Tragelaphines. 


Genus Boselapiius Blainv. 

Boselapiius TiiAGocAMELrs l^ill. (The Xylghaie.) 

(Text-figs. 120, 121.) 

According to Owen, this species has inguinal glands ; Ogilby, 
on the contrary, says they are absent. The two authors agree, 
however, as to the jmesonce of preorbital glands; and Ogilby adds 
that there are distinct pedal or interdigital glands. Blanford 
.supports Ogilby’s statements. 

Turner described t the preorbital gland as a slight pit imme- 
diately in front of the oi bit with a small longitudinal fold of skin 
in front of it. In tlie middle of this fold (or flap) of skin ‘‘ there 
is a small round pore, through which exudes a yellowish secretion 
furnished by a gland placed just undeimeath. The gland itself 
is slightly larger than a hazel-nut and is laid upon the surface of 
the bone without any fossa to recei\'c it.” 

In an adult female example kindly sent to me by the Ihike of 
Bedford, K.O., I found tlu^ preorbital gland maihed externally 
by a shoi t longitudinal slit some distance in front of the eye, the 
iirea round the slit aiul between it ami the corner of the eye being 
practically naked. Wluai oj)(‘ued, this .slit was seen to be the 
orifice of a shallow elliptical depi*ession containing .some dried 
waxy secretion. Xear the c(‘utre of the depression, bub varying 
in positi(ni on the two sides, was a cons])icuous circular hair-follicle 
with a hair protruding from it. 4'here were also one oi* two 

* ‘ ii. ji. 7.18, lOOO. 
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additional but smaller hair-follicles, also varying in position. 
From these follicles yellow waxy secretion could be srpieezed ; 
but I could detect no special odour about the secretion. As 
described by Turner, the underlying glandular mass was of large 
size and elongated, but heart-shaped in transverse section. Its 
colour was yellowish. 

There were two pairs of teats, but no trace of inguinal glands 
could be detected. 


Text-fig. 120. 



JBoselap/ms tmgocamelus ^ . 

A. Portion of the face showing the eye and the orifice of the preorbital 

gland (^?.). 

B. Preorbital gland with the lid raised showing two large hair follicles. 

C. Section of the gland passing through the larger hair follicle showing the 

])rotruding bristle. 

D. Rbinarium. 

The feet were constructed exactly as in other Tragelaphinae, 
the interungnal integument being smooth from the heels for- 
wards towards the proximal edge of the nail in front, then 
inclined obliquely upwards to meet that of the anterior surface 
of .the pastern, leaving a small smooth triangular area at the 
bottom of the pastern in front just above the hoofs. Between 
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tlio phalanges of tlie pastern was tlie gelatinous mass of tissue 
found in Taarotrayus, Bos^ and Kohiis. In connection with the 
relationship here claimed between Boselaphus and Teti*aceros, it 
was especially interesting to noto that the skin between the false 
hoofs of the hind feet was white, thick, and highly glandular, 
the hairs being jiacked with secretion, smelling like the fat of 
tallow candles. 

Text-fig. 121. 




D, The same of the front foot. 

This specimen proves that Owen’s statement about the inguinal 
glands and Ogilhys statement, apparently cojiied by Blanford, 
about the pedal glands are alike erroneous. It further shows 
tiiat the prevalent vi(‘W as to th(‘ kinshij) between Boselaphus and 
the African Tragclapliines is correct, and atlbrds no sujiport 
whalev(‘r to the suggestion fouml in iMax Weber’s ‘ Saugethiere,’ 
])]». b7;j-r»7(), that Bosela])has ]»rohahly belongs to the Bubaliiue 
and not to the Tragelaphina\ 
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Genus Tragelapiius Blaiiiv. 

Tragelapuus scriptus and its subspecies. 

(Text-figs. 116, C, p. 922, 122, C, D.) 

Owen recoi’ds the absence of preorbital and the presence of 
inguinal glands in specimens of the genus he identified as Antilo])^ 
scripta and A. sylvaiica. W. L. Sclater, howevei', says that the 
preorbital gland is present, but small and with a veiy small 
apei'ture,” in the genus Tragelajyhus, with which TAmnoiragits was 
included. 

Text-fig. 122. 



A. Anterior aspect of foot of young' specimen of Taurotragris ori/x. 

B. Median vertical section of foot (? front or liind) of adult female of Tauro- 

tragm orgx (dried). 

C. Median vertical section of front foot of Tragelapiius scrij>tiis ? roualcgni: 

gel., gelatinous mass between the phalanges (dried). 

D. Inguinal region of female foetal example of Tragelapiius scriptus (subsp.?) 

from Unj-^oro ; gl., the two inguinal pouches; m., mamma;. 

The onl}^ entire specimen of this genus that I have examined 
was a female fcetal example, of which I do not know the subspecies, 
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from Uiiyoro in Ug.Tiuln, wliirli wa.s iiroservcd in spirit ami kimlly 
given to me l)y Dr. (Jutlil)ei t Cliristy. K.Z.8. It Imd no ])reort)ital 
glamls, Imt two [Kiirsof well-iloveloped ingniinal glands resembling 
those of Cervicapra the poekets of the anterior paii* being 

.^hallow hut wide-mouthed, ami those of the postmaor pair deeper 
with eirenlar oriliee somewhat le.ss in diameter than the iliameter 
of the pocket itself. Between the oriliees of the inguinal pockets 
weri‘ the two pairs of t»*ats. The early development of th<‘ in- 
iriiinal inlands is a fact of considerable interest. 

Thei*e was no trace of ]>edal glands and only a very shallow and 
short depre.ssioi\ on the anterioi- surface of the fetlock close to the 
base of the hoofs. The interlingual area was naked as in Tanro- 
iratjtts, and tin* web was deep, extending from near the proximal 
end of the front of the hoof to the heels. 

I have also examined the head, feet, and skin of the inguinal 
region of a young male of sn'ipins sc7'ip(as from French 
Ouinea, ])resented to the 8oci(dy by I\Ir. Fenwick Owen, ddiis 
material was jire.served in alcohol. The feet were con.structed n.s 
above descril)ed, ami there was no preorbital gland. There were 
two pairs of teats, but only a .single pair of inguinal glands, each 
consisting of a ]>ouch about an inch deep opening by an orifice 
some distance away from, and in front of. the mamime of the 
anterior pair (text-tig. lib, C, p. 9‘2‘2). 1 think it probable that 

these glands correspond to the deep ]msterior pair, and m^t to 
the shallow anterior pair ob.served in the fmtal example above 
described. 

1 also recei\ (‘d from jMr. F. Oerrard the dried front and hind 
feet of a Birshbuck, probably belonging to T. so'ipUts rouedeyni, 
whicli also had no trace of pedal glands; but in which I was able 
to discover the shrivelled remains of the vascular gelatinous 
(fattv) mass lying along the back of the pastern between the true 
and false hoofs, wliich has been already described in Cervicapra 
rednnea and Adenoia I’oh. 


TuAGiCLAruus AXGASii Augas. 

(The Inyala.) 

Of this species I received from ]\lessrs. Rowland Ward, lAd., 
a single dricil foot of a male, which differed in no important 
resjiects from the foot of T, script iis^ exce]>t that the naked 
.shalhnv depre.ssion at the ba.se of the hoofs on the front of the 
]»a.stern was obliterated and the hoofs themselves were shorter 
with higher heels, suggesting the habit of walking on firmer 
ground. 

(u'uus Limxotuagus Scl. Poc. 
iM.MXOTUAOrS GIIATUS Scl. 

As stat(‘d above, W. L. Sclatm* says the preorbital gland is 
pre.sent in tin* .southoi'n race of />. (/rains, namely, Z. grains 
sdonsi Ivoths., the true Sitatunga. 
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I have examined no dead examples of tliis ^enns in a fresli 
state, but examples of the typical Z. (jratas and of L. (jratiis 
seloiisi living in the Gardens show no trace of a preorhital gland, 
nor of pedal glands, the widely Sjdayed hoofs making observation 
of the absence of the pedal glands comparatively easy. The feet 
ap[»ear to resemble those of Tra(jelaphiis,^\)\\Yt from the length of 
the hoofs and the nakedness of the back of the ])astei iis. Max 
Weber (Die Siiiig. p. 35, fig. 31, 1904) has figured the inguinal 
region of a male and female of Z. grains, showing the presence 
of four mamma3 and of a single pair of small, almost aboi-ted . 
inguinal sacs, with orifices remote from and well in advance of 
the anterior mammie. These obviously re]iresent the larger 
inguinal sacs seen in tlie specimen of Tragelaphas scriptas scriptus 
above described. It may further be noted that the glands as 
figured by Weber closely resemble in size and position the single 
minute inguinal sac seen on one side in the young example 
of Adenota koh (p. 91G) : both are suggestive of a larger sac in 
process of suppression. 

Genus Strepsiceros H. Sm. 

Strepsiceros strepsiceros Pall. 

(The Greater Kudu.) 

According to Owen, this species has inguinal pits but no pre- 
orbital gland. Ogilby agrees witli Owen as regards the absence 
of preorbital glands and the presence of inguinal glands, and adds 
that pedal glands are also absent. He also records the presence 
of four mammaa. W. L. Sclater, however, says that the preorbital 
gland and its orifice are small. I have examined no example of this 
species, but the available data suggest tliat Strep>slceros resembles 
Tragelaphus or Limnotragus in the matter of cutaneous glands, 
as it is well known to do in most other structural characters, 
apart from the slight difierence exhibited in the structure of 
the horns. It is impossible, however, to guess whether this genus 
has 'inguinal glands like those of the foetal T. scrijAas (subsp. ?) 
or the young 1\ s. scriptus, described above, or like those of Limno- 
tragus grains figured by j\[ax Weber. I suspect, however, that they 
will prove to resemble in size and number those of T. s, scriptus. 

Genus Boocercus, Thos. 

Boocercus euryceros Ogilby. 

(Tlie Bongo.) 

In an old skin of this species which ]\Ir. Gerrard allowed me to 
examine, I found the feet to be constiaicted as in Taurotragus, there 
being no trace of glands and the interlingual web being naked 
throughout its extent. I could detect no trace of inguinal glands, 
but found two pairs of teats. 

The apparent absence of inguinal glands in this genus and in 
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Tauroirayus jukI their pre.sence in Tvaydaphns and, as is alleged, 
in ^Strepslceros are (jiiite in accordance with the view that Boo- 
cercns and ']\uirotrayus are more nearly allied to one another 
than either is to Strepsiceros or Trayelaphm, a view supported by 
the terininallv tulteil tail and the presence of horns in the female 
in the two former genera. 

Genus Tauuotuaous Wagn. 

Tauuotuagus oryx Pall. (The Eland.) 

(Text-lig. 122, A, P, p. D2‘).) 

This species, according to Owen, who quotes it as oreas and 
caimaj has neither preorhital nor inguinfd pits. W. L. Sclater, 
however, says that the preorhital gland is small, “ with a very 
small circular opening in fi-ont of the eye in a narrow bare tri- 
angular space.” In twt) young male examples examined by me, 
I could find no trace of preorhital gland or of inguinal or pedal 
glands. The pedal glands were also entirely absent on a foot of 
an adult kindly supplied to me by Messrs, Howland Wai'd, Ltd. 

The feet are constructed as in the genus Bos, the entire inter- 
ungual area being naked, the integument that joins the hoofs 
together forming a deej) “ web” extending forwards from the heels 
where it is thickest, to the anterior portion of the pastern only a 
short distance above the proximal margin of the front of the 
hoof, so that the hoofs are susceptible of but little separation. 

Py their glands and other external features the genera of this 
section may be grouped and contrasted as follows : — 

a. A wt'll-cleveloped preorbital gland opening by a longitudinal 
valvular slit; liorns short, not spirally twisted, present 
only in the male (tail not tenninnlly tufted ; no inguinal 
glands). 

h. Preorbital gland relatively large; horn not crested; a pouch- 


like gland in each false hoof of the hind leg, &c Tetmceros. 

h\ Preorbital gland relatively small ; horns crested basally ; 

skin between jjosterior false hoofs highly glandular J3oselaphus. 

. Xo i>reorbital gland ; horns longish, sjiirally twisted. 
c. Inguinal glands present ; tail hairy ihroiighout ; no horns 


in feniaie Triti/ehtplms, Limyiotmyus, Stvepsiceros. 

c. Xo inguinal glands; tail terminally tulted ; horns present 

in both sexes J3oocercus, Taurotrayns, 


Snbhunily u v i X .E. 

Genus Pos Linn. ('IVxt-ligs. 123, 124.) 

It is agrecil on nil Imnds that preorbitnl, inguinal, and j>e<lal 
glands are ab.scnt, and that two pairs of mamime are present in 
all the sjiccies (4* bnvime, whether they he referred to the one 
genus J^us or tin* .several genera Bos, Jlibos, Boephayns, ttc. In 
these respects Cattle are imlisl inguishable from the large Trage- 
hiphine Ant(4opes Taurotrayas and Jloocercus and from the 
larger forms of Gerviea prime like Kohus clUpsyprynvtus. They 
also resemble tlieni in tlie strneturo of the feet, the interungual 
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membrane being naked and continued straight backwards from a 
point near the anterior proximal edge of the hoof to the heels, 
foi’ining a rectangular continuation on the mi<ldle line in front 
and behind with the integument of the anterior and posterior 
surfaces of the pastern respectively. 


Text-fig. 123. 



A. vertical section of foot of Bos so}idaicus, three claj’S old; gel., 

gelatinous mass between the phalanges. 

11. Anterior aspect of the same foot. 

C. Median vertical section of foot of calf of Bos taunts \ gelatinous 
mass between the phalanges. 


I have verified this fact upon feet of specimens of the following 
species : — 

Bos taunts L. (Ox); fore and hind feet of a calf given to me 
by j\Ir. R. E. Holding. 

Bos hidicus L. (Zebu); feet of adult male that died in the 
Gardens. 

Bos frontalis Lambert (Gayal) ; ditto. 

Bos gaurus H. Sm. (Gaur) ; foot given to me by Mr. R. E. 
Holding. 

Proc. Zool. Soc. — 1910, Xo. LXI. 
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Bos sondaicus Schleg. Miill. (Banting) ; calf four days old 
that died in the Gardens. 

Bos (jrtnniiens (Yak); a female si)eciineii. 

Bos caj/er S}>aiTin. (African Biill’alo); dried foot lent to me by 
llowhiiui Ward, Ltd. 

Bos hiihahis L. (Indian Bullalo) ; ditto. 

Textdig. 124, 



A. McJian wrtic-al section of foot of Boa huhalus (dried). 
15. The same of Bos ntj/er (dried). 


In fresli sjjeciniens tluav is always a ma.ss of vascular gelatinous 
tissue between the pennltiiiiat<‘ ])lialanges of tlie jiastern, eorrt*- 
spemliiig t(» that whieb is found along tlie ju)sterior inner surface 
of the ])astern in fresh snecimeiis of Adenota koh, Cervicapra 
rcdvtira^ Tttfi/’otnopis, Bosplnjth ns, (d,c. 

Jn the fei‘t of the two Bullalos mentioned above J found the 
internngual integument much thicker in B, coffer than in 
/;. hnhidns, and tlie former liad a deeper depression on the front 
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of the fetlock al)ove the hoofs than tlie latter, the interlingual 
web not extending so far to the front and allowing the hoofs to 
be rather more widely spread. 


Family ANTILOCAPRIDzE. 

Antilocapra AMERICANA Ord. (The Prongbiick.) 
(Text-fig. 125, A.) 

In his paper upon the anatomy of this species (P. Z. S. 1870, 
p. 340), Dr. IMurie summarised his own observations and those 

Text-fig. 125. 



B 

A. ^Median vortical section of front foot of prematurely l)orn example ‘of 

AntiJocapra americana : </L, pedal gland; o., its orifice. 

B. Median vertical section of hind foot of Gircijra camelopanJaUs, three 

weeks old ; gel., gelatinous mass between the phalanges. 


of previous authors on the cutaneous glands as follows: — (1) no 
preorbital or inguinal glands ; (2) a gland an inch and a half 
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below the ear which exudes a yellow ^dutinous secretion with a 
strong goaty odour ; (3) an nn])aii‘od dorsid gland six or eight 
inelies in front of the tail ; (4) a gland on each side of the tail 
above tlie ischiatie prominence; (a) a glaml on the ]>ostei’ior 
aspect of each hock ; (G) interdigital glands on all four limbs. 

iM y observations on this s[)ecies were limited to a prematurely 
born fietns. On this 1 could find no trace of the glands below the 
ears oi- on the hocks or on tlie ischia. except for the crease of skin 
at the ro(^t of the tail on each side. Tlie dorsal gland was in a 
rudimentary condition, the liairs on each side of the spine of the 
linnbo-saci-al aiva showing a black spot and l>eing slightly stuck 
togetlier. 

In view of the absence or rudimentary condition of the glands 
mentioned, it was intei’esting to find the pedal glands highly 
developed. They o])eneil by a small circular orifice on the front 
of the past(*rn some distance .above the base of the lioofs. The 
orifice led into a long and spacious gland directed at first down- 
wards towards the hoofs, then sharply curved ujiwards along the 
])osterior wall of the pastern, occupying almost the entire space 
lietween the phalanges of the feet, nearly ;is f.ar up as their 
articul.ation with the cannon-bone. These glands, pi'csent on all 
four feet, were ci'ainmed full of white cheesy secretion. They 
resembled on a very large scale the glands of Sheep more than 
the glands of any of the Boviihe or Cervid;e. although the oriGce 
was situate<l higher up the pastern than in Oris, recalling in this 
])articular the orifice of such a Deer as Capreolas. It was notice- 
al)le, too. that there was no dc})ression on the front of the pastern 
for the orifice to open upon. The hoofs were united by a very 
dec]) and continuously hairy web, extending from the heels as 
far forwards as the anterior proximal margin of the hoofs. 

bamily CUKAFFUXE. 

(liRAFFA CAMELOPARDALIS Linn. ('Jlie Giraflc.) 

(JAxt-fig. 125, D.) 

According to Ogilby, the Giraflc has neither ])reorbital nor 
inguinal glands, but has small interdigital fossa' and four 
mainime. 

A young s})ccimen, three weeks old, that died in the Zoological 
Gardens, ])resented the cliaracters mentioned by Ogilby excejit 
tliat there was no trace of ‘‘ interdigital fossa^,’’ the feet being 
eompletcly webbed, with low heels and no trace of a d(‘pression on 
the front of the j)astern. The interungual integument, moreover, 
was fpiite naked from front fo back, as in Bovine .and Trag(‘la])hin(‘ 
llumin.ants, and the .same gelatinous mass of tissue was pres(Mit 
between the penultimate ])iialangcs of the pastmai as is found in 
tlie latter .animals. 

4’here was a thick pad of hairs over and ludow the knees ; hut 
1 could detect no evidence of glandular activity in the underlying 
skin, there i)eing }»lenty of underwool but no secretion at the b.ase 
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of the long hairs of the pad. The same pad, I nf)tieed, was well 
developed in ahrtal Giraffe taken from its mother that <lied some 
four years ago in the Gardens (see F. E. Ileddard, P. Z. S. 190G, ii. 
p. C)30, fig. 109). 

The horns of the three weeks old specimen, which wei’e rela- 
tively as large as in the adult, had no conneetion, apart from 
contact, with the skull, a fact already recorde<l by Sir Ra.v 
Lankester (P. Z. S. 1907, p. 101). 

Family IMOSOHID.E. 

iVloscuus MOSCHiFERUS Liiin. (The Musk-Deer.) 

(Text-fig. 120.) 

The peculiar musk-gland of the male of this species has been 
described by many authors, and I have nothing to add to what has 
already been said of this organ Ogilb}^ and Hodgson state that 
the preorbital and pedal glands are absent. Flower f confirms 
this, saying “ nor were there any intei’digital glands on eitlier feet, 
the depi* * * § essed space between the toes, where the glands usually 
open, being covered with hair.” Brandt also described a gland on 
the outer side of the thigh in the male + ; and Hodgson discovered 
a gland opening on each side of the tail in that sex §. JSTeither the 
femoral nor caudal glands were found by Flower in the female 
example dissected by him. 

I have only seen one. example of this species, a male from 
Chamba presented to the Society by i\Iajor G. S. Bodoii, F.Z.fS. ; at 
the time of its death I merely noted the structure of the feet and 
the absence of the preorbital gland. On the front feet it was veiy 
obvious that the long hairs of the interdigital depression were 
stuck together with a broAvn sticky substance, having a decided 
but indescrilmble smell and indicating considerable activity of the 
sebaceous glands. On the hind feet there was no such secretion, 
the hairs being clean and separable. The depression between the 
phalanges of the feet in this species is dee]), the integument of 
the uppei’ and under sides meeting at an acute angle to form a 
web which extends neai*ly as far as the heels of the hoofs ; Init on 
the hind feet the webbing is wider and not so thick as on the front 
feet, so that the hoofs of the former are capable of being rather 
more witlely distended. The entire interdigital and interlingual 
area is thickly covered with long hairs the tips of which overlap 
the proximal portion of the hoofs to a considerable extent. 

On the dried skin I find no trace of the femoral gland described 

* The scent of the secretion of this gland when fresh is decidedly unpleasant, with 
a peculiar pungent urinary odour. It bears no sort of resemblance that I can detect 
to the prepared “ musk ” of commerce. This is one of the criticisms that inay be made 
on Mr. Beddard’s perhaps satirical suggestion (“Mammalia” in the Cambridge Natural 
History, p. 13, 1902) that the musky scent of this Deer may be mimetic, in the 
sense of frightening its enemies bv suggesting the proximity of Crocodiles. 

t P. Z. S. 1875, p. 159 &c. 

X Bull. Sci. Acad. St. Petersb. i. p. 171., 1836. 

§ J. A. S. Bengal, x. p. 795, 1811. 
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'N Lnuult nor of tlu- m.-om11o, 1 rolrir (?tM.sal or nietat:,r.snl) ..lan.l 
mont.om-d by Jlo.lfj.son, Tl,e tail, l.owever. is very necnli- r" It 
i.s con.,.letely bnricsl in tl>e ion,;: lu.irs of t]>o ana) region am) ’is tV 

4 ext-fi<<. 12 G. 



B 



C 

Jlosr/tns hwxc/iifo'us 
A. Lwtfial aspiTt of tail 

1*. Mrdian voitical v.rlion of front foot (driol). 
C. 1 ln‘ *.ani<‘ <»t‘ liiml toot (driod). 


file most part nabo.l. Its tip. liowev.r. is furnis|,c,| with a larffo 
tntt ami its nak-.s) nj.j.er ami lat.'ral portions are ovcrlmng by long 
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hnirs projecting backwards from its ba.se on the upper side. Just 
behind tlie anus on the lower .side there is a mat of short liairs 
whicli extends upwards laterally so as to cover the lower half of 
the side of the tail. Ju.st above this the lateral surface of the tail 
is scooped out longitudinally, forming a wide gutter, which is filled 
with yellow crumbly secretion, and tln.s extends over the summit 
of the tail and almost to its apex, both above and at the side.s. 
Before the skin became shrunken with drying, it is probable that 
it was full and fiaccid, and that the wide gutter above described 
had the appearance of a narrow integumental slit such as Hodgson 
figured. 

Fi‘om the gi'eat development of the caudal gland as well as of 
the preputial gland in the male of the j\[usk-Deer, it may be 
infei*i-ed that tlie females seek the males at the laitting season. 

One othei- point may be noted : both Ogilby and Hodgson 
declare that this Deer has two pairs of teats. Flower, on the 
contrary, found onl}" a single pair on the female he examined, and 
I noted that the male above mentioned also had but one pair. 


Family CERYIDHE. 

In describing the cutaneous scent-glands of the Deer I have 
not taken into account the statements made by Fitzinger in his 
diagnoses of the geneiva of this group (SB. Akad. Wien, Ixviii. 
pp. 348-362, 1873), because many of them are contradicted by the 
plainest facts. He says, for example, that Raiujifer has no tarsal 
gland and that Cerndus^ Hijelcqihus j^orclnuSy Dorcelaphvs 

americanns, Mazama nemorivagus, and Dama have no pedal glands. 
Since these glands are extremely well developed in all these Deer, 
it is deal* that no reliance is to be placed on this author’s state- 
ments as to their absence in other species. 

From the works of previous authors it is well known that one 
or more pairs of the following glands are present in all species of 
this family : — 

1. Pouch-like, shallower or deeper, pi’eorbital glands, which are 
apparently absent only in Capreolus. 

2. Fi'ontal glands, which ai*e well developed in some species of 
the jMuntjac group and, according to AVeber, in the Sambar. 

3. Tarsal glands, con.sisting of a hair-covered patch of thickened 
skin on the inner side of the tar.sus or hock and especially 
characteristic of the American Deer. 

4. ^letatarsal gland.s, which usually resemble the last sti'uc- 
tuiully, but are placed on the outer side of the metatarsus or 
cannon-bone of the hind leg at a varying distance below the hock. 

5. Pedal glands, which Avhen well developed consist of a large 
or small cleft or pouch on the front of the pastern usually of the 
hind foot only, more rarely of the front as well. 

Inguinal glands do not exist, and there are always two pairs o[ 
teats. 
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Genus Cervus Linn. 

Cervus (Cervus) maral Ogilbv. 

(The CMueasijin Led Deer.) (Text-fig. 127.) 

In an oltl »Stag of tliis spec-ies that died in the Gardens the 
orifice of the preorhital gland formed a suhvertical S-shaped slit 
at riglit angles to the long axis of the eye-aperture. The gland 
itself was a simple hut deep infolding of enormously thickened 
skin, the pocket being scantily lined ^vith shoit hair and tilled 
with a yellow wax}' secretion. 

The metatai'sal gland was repre.sented by a thick mat of hair 
palei* in colour than that of the rest of the leg. IMie area beneath 
this mat was nowhere naked, as it is in A.ris axis. 


Text-tig. 127. 



A. Tmnsverse section through preorhital ghuul. 

B. Longitiulinal section through the same. 

C’. Alettian vertical section of front foot. 

]>. The same of hind foot. 

On the front hoof the integument of the anterior surface of 
the pastern formed a rather shallow d(‘j>ression uniformlv clothed 
with hair almo.st to the bottom. T\w internngual integument 
was vt‘iy thick and horny throughout its extent, forming a 
strong but elastic union betwei*n the IkxJ’s. Along the back of 
the pa.stern up to the false hoofs the skin was al.so moderately 
thickened ; but I could d(‘tect no evidence of any special glandular 
activity in the skin of tlu‘ fi'ont fei‘t. 

On the himl feet the iuterdigital depression on the anterior side 
of the ]>astern was much deep(‘i\ th.e integument being much more 
steeply inclined backwards and downwards towards the heels, tlio 
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hoofs being joined together by a moderately deep and strong 
smootli tie just above the heels. Tlie integument of the dee])er 
portion of the interdigital depression was almost naked, being 
merely sparsely clothed with short liair, and instead of forming 
a continuous and level surface was sinuous or slightly folded, so 
that the depression was somewhat deeper above and below than 
in the middle. In section it was speckled with a layer of small 
dark spherical glands, which extended not only over the skin of 
the depression itself but round the interlingual tie and some little 
distance above the heels on the back of the pastern. These dark 
specks, clearly visible to the naked eye, shai'idy define the position 
of the skin with active glands from the rest. 

The main differences, then, between the front and hind feet are 
the pi'esence of a deeper nearly naked intenligital depression, 
of a shorter and weaker interlingual web, and of more highly 
developed sebaceous glands in the latter than in the former. 

Cervus (Cervus) elafiius Linn. (The Red Deer.) 

(Text-fig. 128, A..) 

According to Ogilby, C. elaphus has distinct ami movable pre- 
orbital glands and large pedal glands. Hodgson described the 

Text-fig. 128. 




A. Median vertical section of hind foot of Cervus {Cervus) elaphus. 

B. The same of Cervus {Itucervus) duvauceli. 
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[»roorl)itnl inlands u.s ino<lemte in .size and inoljility and S-.sliaped, 
the ])edal glands as large but doubtfidly present on all four feet; 
and added that tlie nielatar.sal gland is po.sterior and external. 1 
am indebted to Sir Claud Ah‘Xand(‘i*, lU., P^Z.S., for the fi ont and 
hind feet and the mask of a freshly killed Stag troin Scotland. 

The preorbital gland resembled that of C, maral. exce]»t that 
the orilice, when closed, formecl a long slit, lightly concave 
upwards and inclim‘d obliquely at a very obtu.se angle to the long 
axis of the aperture of the eye. 

T'he feet also wei’e very like tho.se of the Caucasian species, 
exce])t that the horny heels of the front hoofs were united below 
the .strong cutaneous heel-tie and a larger area of the dee]) ]>ortion 
of the interdigital depre.ssion was very scantily clothed with short 
hair. the hind foot the depression, as in C. maraU was con- 
siderably dee])cr and was divided by a transverse bridge into a 
smaller U]>per ]>ortion and a larger lower ])ortion, both better 
marked than in that species. 

Cervus (Ceuvi's) canadensis Erxl. 

(The Canadian Wapiti.) 

The glands of this .species re.semble in all essential re.''pects 
tho.se of C\ pJapJuis and C\ mamL 

In an old male that died in the Gai'dens the orifice of the 
])reoi'bital gland was inclined at an obtuse angle to the axis of 
the ocular aperture ; the ])ocket was deep with nearly naketl walls ; 
the skin of the bottom at its d(‘C])est part just in front of the 
orbit was very thin, the thickest part being close to the orifiee, 
e.specially on its anterior side. The secretion, which was very 
dry, smelt like green gra.ss ju.st beginning to decay. 

The metatarsal gland consisted of thickened skin coni])letely 
co^■ered with hairs, which were white at the base and clogged with 
secretion smelling like a ])en of Domestic Sheep. 

The feet in section were very like tho.se of (7. elaplufs and 
C. uiaraU except that the dejiression on the front of the pasterns 
was .shallower and tin* nail of the hoofs .shorter. The heels of 
the fi-ont hoofs were separated as in (\ maral^ not united as in 
the cxam]>le of C. flaphns examined. 

According to Jlodg.son, the Hangul or C^a.shmere Stag i^Cercus 
r<(s/i'mirifnn(.s)j which he (jiiotes as ( ’. tralUcJiU^ and the Shoii 
(*prras affinis) agree with <\ rlaphus in their cutaneous glands. 

Cervu.s (llsEi'DAXis) siKA Tcimn. (Japanese Deer.) 

('Pext-tig. 129.) 

Two young male exam]»lcs, about eighteen months old, agreed 
clo.scly in a general way with ( ntaral and f\ olaphus^ cxc’ept that 
the ])rcorbital glands were much h*.'-s dev(‘lo]ic‘d, the infolding being 
compai-at ively (piite .shallow. 1'he metatarsal gland was marked 
by a large elliptical white ])atch, consi.sting for the mo.st part of 
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liairs with white ti])s. The bases of the liairs were covered with 
adhesive secretion and the underlying skin was marked!}' thick 
and glandular. In both the front and the hind feet the anterior 
interdigital depression was naked and nearly hairless in its deeper 
portion, but in the hind foot it was not subdivided into an njipen* 
and a lower ])ortion, which are so well marked in (\ elaphas^ the 
floor of the de])ression slo])ing gradually and evenly downwards 
and backwards from the tarso-in eta tarsal joint as in the front leg, 
and the interiligital web \vas developed toalioiit the same extent 
in the t\vo feet. In section the skin of this area showed no 
especial signs of glandular .activity. 


Text-fig. 12 9. 



A. ^lediaii vertical section of front foot. | B. Median vertical section of hind foot. 

Although, on the evidence supplied by the antlers, iVlr. Garrod 
believed Pseiulaxls to be nearly related to JJama^ the structure of 
the feet affords no support to this view. 

Pseudaxis sika readily interbreeds with Cervtts elcqdius, 

CeRVUS (IluCERVUS) DUVAUCELl Cuv. 

(The Swamp-Deer or Barasingha.) (Text-fig. 128, B, p. 941.) 

Hodgson, who refers this species to two genera under the names 
Hucervns elaphokles vel duvauceli and Procerriis dhnorphe, says 
that the preorbital glands are moderate, and moderately movable 
in the former, medial and vertical in the latter, that the i:)edal 
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^'hnids are absent, and tliat the ])i*e.senee of luetatai'sal glands is 
doubtful. 

In a young example, two months ohl, the ])reoibital gland was 
seareely develo])C<l, and consisted of little moie than a shallow 
naked chaniud running obli(|uely downwards and forwards from 
the corner of the eye. There was no tracc‘ of metatarsal gland ; 
nor can 1 iletect this gland in living exam])les of the species. 

The feet wei*e very similar to those of the previously <lescribed 
Species. On the front leg' the skin of the anterior surface of tin' 
pastern de.seended .somewhat abru])tly downwards and backwai*fls 
just above the hoofs, meeting at an acute angle the portion form- 
ing the heel-til* which extended for a longer distance in a direction 
parallel to the sole of the foot than in the other species. There 
was no naked area along the middle line of the front of the 
])astei*n; on the hinil foot, however, this naked area was well 
marked all the way up the front of the pa.stern, winch was but 
little depressed and showed no indication of being deejier !ibove 
and below than in the middle, d'he interungual integument or 
web formed an obtuse angle with that of the front of the pastern 
and a right angle with that of its posterior surface, the heel- 
tie being long as in the front foot. On the posterior side of the 
pastern the hairs did not extmid between the heels, a.s they did 
for a .short distance in the case of the previously de.scri bed species. 

It is important to note the very slight dillerentiation of the 
preorbital glanil in this young sjiecimen, and also its .smaller 
size in the eighteen months oM exann)les of C. sika as com- 
pared with that of the adult. From these facts it may be 
inferred that the gland in (jiiestion develops with age in these 
Cervida\ They are quite large, however, in newly born jMuntjacs 
(f 'ervidns). 

Ckuvus (Paxolia) eldi Guthr. (The Thanieng or Thamin.) 

('L’ext-lig. IdO.) 

In a very old male of this .species the preoi-bital gland was 
well developed, the invagination being about one inch deep at 
its deepe.st part above, the direction of the long orilice. when 
closed, being intermediate beween that of C. inaral and C. elaphos. 
The metatarsal gland was markt‘d by a patch of hairs }ialer than 
those of the rest of the leg, with their ba.ses clogged with black 
.secretion, the underlying skin being thick and markedly glandnlar 
to till* naked eye. 

There was scarcely any depres.sion on the front of the pastern 
of eitlier the front or tin* hind foot. On the front foot the 
very shallow dcjire.ssion was hairy throughout as in (\ duraiicelly 
without the naked area seen in O. nutraJ^ elap/ms, and si/ca; and 
even on the hind leg this naked area was of very small extent. 
Since the skin of this area <lid not slope downwanls and backwards 
between the hoofs in front, it resulted that the interungual tie or 
w(‘b was of much greater extent than in the other .species, the feet,. 
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in section, ))eing constructed very much as in the Tragclaphine 
Bovidic ; but, as in the other species of Cervida} hitherto described, 
the inter ungual web was quite naked. The poi-tion of this web 
wliich formed the heel-tie was wider than in the other Deer, 
giving greater distensilnlity to the lioofs, and the skin surrounding 
tlie false lioofs was naked, although tlie back of the pastern was 
normally hairy between the false hoofs and tlie heels 


Text-fig. 130. 



Genus Elaphurus M.-Edw. 

Elapiiurus davidianus j\[.-Edw. 

(The Milou or Pere David’s Deer.) 

According to INIr. Lydekker (‘ Deer of all Lands, ’pp. 233-237) the 
preorbital gland is large, the metatarsal gland covered with hair 
and situated in the upper third of the cannon-bone, and the foot- 
glands and tarsal glands absent in this species. 

Examination of a dried skin in the British jMuseuin has 
enabled me to verify these statements, and to add to the informa- 
tion supplied by ^Fr. Lydekker the fact that the interlingual 
integument or web is naked as in C. elaphus, maral, sika, elcU^ 

* In one race of tliis species the whole of the hack of the pastern is naked as in 
1/nnnotvagus. 
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and davaiicelL AjKirt from the greater length of the false hoofs, 
the feet of Kla})hitras seem t(^ diUer from those of the species 
just cited in having the integumeiital groo\ e on their u])per or 
anterior sin-faces covered with short haii- like that of tlie rest 
of the foot, instead of being naked at the bottom. 

Opinions of authors as to the systematic ])osition of this Decl- 
are divided in accordance with the value attached to par- 
ticular characters. Those, like (Jordon Cameron and Lydekker, 
who rely mainly upon the antlers, place Klaphuras with the 
American Deer; Drooke, on the contrary, de])ending largely upon 
the structure of the lateral inetaearpals, maintained that Ela- 
2 'fhiinis was an aberrant type of the group to which C. elaphnSj 
dama, nnicolor, and others belong. 

The structure of the interdigital area of the pastern — that is to 
say, the aUsence of the glandular ])Ouch and depression on the- 
hiinl leg, and the smoothness of the interungnal integument — and 
the high position of the metatarsal gland completely bear out 
Sir A""ictor Brooke’s opinion as to the aHiliation of Elaphurus w \i\\ 
the Old World Deer, e.specially the Oi-iental types {cf. infm, 
p]). 9()J)-970). 

In opposition to j\[r. Cameron’s view that Elaphurus is not 
related to the Old World Deer, the iNFarquis of Hamilton (‘ Field, 
July 1910, p. 199) pointed out that hybi-ids between ElupJturas 
and have been l)red in Paris ami that one of these hybrids 

formed fertile unions with both j^arent stocks at Woburn. This 
is an important ]>iece of evidence in favour of relationship 
between the two genera. 


Genus llusA Ham. Smith. 

Bl’SA I'XiroLOR Bechst. (The Sambar.) 

(Text-lig. Idl.) 

According to Ogilby, this species has distinct and movable 
preorbital glands and large pedal glands, the same epithets being 
a])plied to them as to those of C. elaphas, suggesting identity of 
de\elopment and structin-e. Hodgson su]»plemcnts this <lescrip- 
tion bv saying that the preorbital glands are very large ami 
com])letelv reversile, that the pedal glands are large and ])rescnt 
on all four feel, and that tlu‘ metatarsal gland is posterior ami 
external. According to Blanfoi-d, howevei-, Hodgson says the 
iuterdigital glands are wanting. 1 have seen one old mah‘ 
exainph* of this species. 

’fhe pi*(‘orbital gland was a large and dec]), naki‘d invagination 
half Hlh'd with a. (juantity of waxy secretion with a .strong but 
indescribable odour, 'fin' inti^gument at the bottom of the ])onch 
was thin and apparently not glandular; but round the orifice, 
especiallv ant(M-iorly, it was iniieh thickened, and it was here 
ap)»ar(‘ntlv that tla^ .secreting ar<‘a w:is conciaitrated. 

’file sujtraorbital gland, meni ion<‘d by Weber as present in 
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Rusa equina, I did not find ; and no living Saiiibar that I liave 
seen has any gland on the forehead comparable in development 
to that of the IMuntjac (Cervulus), 

The metatarsal gland was represented by a tuft of hair, which, as 
in Elaphurus and Cervus, completely covered the underlying skin. 
Ko evidence, however, of the glandular activit}' of the skin was 
supplied by secretion at the base of the hairs. 


Text-fig. 131. 



A. I\leilian vertical section of front foot. | B. Median vertical section of hind foot. 

Neither on the front nor tlie hind feet was there a trace of 
interdigital depression such as is seen in the Axis and Hog 
Deer. The front of the pastern in both feet was only shallowly 
depressed and was covered with hair as in Elaphurus, and the 
interlingual web was quite naked as in the laUer and in the 
typical Old World Elaphine Deer. 

The difierence in the structure of the hind feet between the 
Sambar and the Axis justifies the generic separation of the two; 
with this is coi*i*elated the nakedness of the metataisal gland in 
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the lattei' aninuil imJ its liairy clothing in tlie former. (Jn tlie 
other liaml, although the Sain))ar resembles the Ihirasingha 
(C. {JtKcerrus) davaaceli), tlie Tliamiu ((7. [PanoUa) ehU)^ and the 
Japanese Deer [U. [Pseiulaxls) slka) in the structure of the feet, 
it may he generiealiy distinguisluMl from these a.s well as from the 
typical Klajihine Stags hy the longer bushier tail ami the extension 
of the miillle as a distinct broadish rim of moist hairless skin 
beneath tlie nostril. 

According to the lUarquis of Hamilton this species interbreeds 
with (/ercuis ^htphns (‘ Field,’ July IhlO, p. 199). 


(lenus Axis tlam. Smitli. 

Axis (x\xLs) AXIS Erxl. (The Chital or Spotted Deer.) 

(Text-tig. 132, A-E.) 

Hodgson says that the preorbital glands are large ami very 
movable, the pedal glands large and ])i-esent only in the hind 
feet, and that the metatansal gland is posterior and external. 
’Hiis is perfectly correct, according to my ob.servations. 

in an old male that died in the Dardens, the infolding of the 
preorbital gland was deci<ledly shallower relatively to the size of the 
animal than in C. maraU or C, plaphas^ or 0. ehliy and the line 
of the orifice, when closed, was nearly parallel to that of the long 
axis of the aperture of the eye and lightly concave ujnvards. The 
j)Ocket was lined with hair of the same colour as that of the face. 
\W S(iueezing, the gland could be made to yield drops of pale 
moisture with a faint but decided musky smell. 

The metatarsal gland was re]>resented ]iy a horny, hairless, 
l>lacki.sh oval patch of skin, exactly like the wart of a Zebra or 
Wild Donkey and surrounded by a narrow rim of [>ale nake<l 
skin. ’Phis patch was entirely concealed by the long hairs growing 
immediately round it, recalling in this respect the metatarsal glaml 
of the Impala [JEpyceros). 

On the front feet thei*e was only a very shallow <lej)res.sion on 
the ant<‘)-ior surface of the ]>astern ; l)ut on the hind feet the 
])e<lal gland was well developed and represented by a long and 
d(M‘p depression starting at tin* top of the pastern and extending 
almost to the hoofs. At its deepest part the wall of the dejaosion 
almost r<'ached the skin of the posterior surface of the pastern. 
From this point it gradually shallowed above and below. ltsnpj>er 
edge rcaehe<l tlie summit of the ]>ast(*rn, but its 1 ow(M* edgi‘ was 
sunk some distance below and above thi‘ juoximal portion of the 
ho d\ when* it was continued into the interungual tic, which 
e.\tend(Ml l)Mckwards from near the mi<ldh* of the hoof 1o tlie 
he(‘ls, eijualling in <lcpth the corrcsjiomling web oi- tic of ^ 
nmral plitjdtus. As in those speries this tie was naked, the 
hairs beginning just lu‘t ween the het*ls :ind being continued up 
tho liack of the pastern. From the above-given descrij>tion it 
ma} be inferred that the skin forming tin* lower rim of the inter- 
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digital depression is separated by a consideralde space from the 
skin of the inferior part of the back of the pastern above the 
heels and that the interdigital depression, instead of communicating 
freely with the space between the hoofs, is to a great extent shut 



A. Transverse section of preorbital gland of Axis (Axis) axis. 

B. Part of the face of the same showing eye and gland (f/L). 

C. Anterior aspect of hind foot of same : (/L, slit-like orifice of gland. 

D. ^lediau vertical section of the hind foot of the same. 

E. ^Metatarsal gland of the same with the hairs pulled aside to show naked 

skin. 

F. iMedian vertical section of hind foot of Axis (Hi/elaplius) porcinus. 

off from it by the deep interungual tie. The walls of the 
depression were scantily clothed with quite short hairs stuck 

pRoc. ZooL. Soc. — 1910, Xo, LXII, fi2 
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together and stained witli ])ro\vnish scci’otion, and the layer of 
seer(*tin" cells was restricted to the walls of the interdigitnl 
dejiression and were much nioi'c hi^ddy developed than in 
Cervus mural . 

Axis (llYELArnrs) roiicixus Ziinni. (The Hog- Deer.) 

(Text-lig. 15 ‘2, F.) 

According to Hodgson, the Hog-De(‘r agrees with the Axis 
in the develo])inent and structiii’e of its cutaneous glands, both 
species being referred to the genus Axis, 

In a general way, this was true of the one example, an adult 
female, which I examined in a fresh state. The invagination of 
the preorbital gland was, however, shallower than in the male 
Axis. The pedal gland diflered, too, in one interesting particular. 
Its walls were covered with a growtli of long haii’s projecting 
forwards from the oi-ifiee of the <lepression exactly as in the 
Bubaline Antelopes. These haii’s were clogged basally and 
stained yellow by a waxy secretion with a pungent but in- 
desci-ibable smell. INIoreover, the interlingual skin of the hind 
foot was hairy ; of the front foot it was naked, recalling what 
occurs in the iMuntjac. Tlie naked metatarsal patch was over- 
laj^ped by the long niaiginal hairs as in A. axis. 

I have seen hybrids between the Chital and tlie Hog-Deer in 
the possession of Sir Claud Alexander, by whom they were 
bred. 


Genus Dama Frisch. 

Dama dama Linn. (The Fallow-Deer.) 

(Text-fig. 133.) 

The structure of the feet and of the pedal glands of this Deer 
have been de.scribed accurately by ]Max Tempel. The material I 
have examined were a fawn about 24 hours old received from 
I\Ir. D. F. Holding, some hind feet jmrehased in a shop in London, 
and preparations of the feet in the ]\ruseum of tlie Loyal College 
of Surgeons. 

In the fawn the ])reorbital gland consisted of a small but very 
distinct pit of naked .skin. This pit was considerably deejier 
relatively than in the much older young example of Cairns 
{Jiuco^vus) davaucclij but was shallower tlian in the fawn of 
Crrvidus rnuntjac. 

The area of the metatar.sal gland was quite covered with long 
white close-set hair ; but the gland showed no signs of activity. 

The cleft of the pedal gland of the hind foot was as long as 
in Axis axis or A,porcitms\ but the (‘hit itself was decidedly 
deeper, the skin of th(‘ jiosterior wall lieing almost in contact with 
that of the ba(‘k wall of the ]iastern. As in A. axis the dcejie.st part 
(I th(} dejiression was at a ]>oint neaily midway between the lu^els 
and the false hoofs; above the deeju'.st ]>art the skin slojied 
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somewhat steeply upwards to tlie joint of tlie pastern, but below 
it the skin rose to only a very slight extent before passing into the 
heel-tie, with which it formed a close fold. Thus the interdigital 
cleft communicated quite freely with the space between the hoofs 
and was not shut off therefrom by any extension of the integument 
to form an interlingual tie or web. The hoofs were united only 
at the heels ; but by way of compensation for this shallow 
junctional area the heel-tie was very thick and horny. It was 
naked behind. The whole of the interdigital cleft was thickly 


Text- fig. 133. 




Dama dama. 

A. Median vertical section of front foot, from specimen in the jMusenm of the Royal 

College of Surgeons. 

B. Median vertical section of hind foot. 

clothed with hairs, growing for the most part downwards and 
grey or Avhite in colour, but stained a deep yellow and stuck 
together basallj with secretion. Inferiorl}’* these hairs spread 
over the lower rim of the orifice formed by the closely folded skin 
above the heel-tie. The hair along the back of the pastern spread 
for a short distance between the heels, and the secreting cells of 
the gland were restricted to the walls of the interdigital cleft. 

In the Museum of the Royal College of Surgeons there are 
prepamtions of the feet of this Deer. The hind foot agrees with 
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the one above (lescril)cil, and tlic front foot shows a very deep 
deft similar to that on the liiml foot hut shallower, the web of 
the heel-tie bein*,^ much less closely fohled. 

Although, in the opinion of some authors, Dama is merely a sub- 
genus of Cervas^ the structure of the feet shows that it niusti*ank 
as quite a distinct genus from all Elaphine Deer to which it is 
commonly supposed to be nearly allied. The only Deer, so far as my 
knowledge extends, which have the hind feet so deeply cleft ai e the 
IMiintjacs {Cervulus) and the Chinese Water-Deer {Ilydropotes), 

I am not aware tliat the Fallow-Deer ever interbreeds with the 
Red Deer. 


Genus Cervulus Blainv. 

Cervulus muxtjac Zimm. (The Common Indian IMuntjac.) 

(Text-fig. 154.) 

According to Ogilb}% this species has very large movable pre- 
orbital glands, two large movable supraorbital glands at the base 
of the horns, and large pedal glands. Hodgson confirms what 
Ogilby says about the preorbital and supraorbital glands, and adds 
that the ped.al glands are confined to the hind feet and that the 
metatarsal gland is absent. 

]\ly own observations upon a specimen six days old that 
died in the Gardens, agreed precisely with those of Hodgson. 
The frontal gland was re])resented by two anteriorly converging 
strips of skin covered with very short hair, and shallowly grooved 
or rather longitudinally depressed along the middle line. This 
area of skin \vas in no sense thickened, and in section showed 
no macroscopic indication of being specially glandular. This 
was probably attributable to the immaturity of the specimen, 
for in living adult examjdes of this species now living in the 
Gardens this gland appears as a long crease with thickened 
upstanding edges, and, bo it noted, it is much better developed 
in the male than in the female. 

The preorbital gland when closed has the form in the adult of a 
crescentic slit with the concavity directed upwards. The posterior 
extremity of the slit, however, curves back toward.s the shallow 
groove running forwards from the eye, and its o})posite extremity 
curves slightly the other way, giving in reality a slightly sigmoid 
curve to the slit. The two ends of the slit are deeper than its 
median portion, and when tin* gland was everted in the young 
indivi<lual its area was seen to be subeircidar and marked with 
an ant(‘rior ami posterior groove rejU’osenting the deeper parts of 
the .slit. 

Diero was no trace of tarsal or metatarsal glands or tufts of 
hair; and the pedal glands were jiresent oidy on the hind feet, 
the front of the past<*rn b(‘aring a deep triangular cleft when the 
hoofs wei’(5 .separated. The skin of the back of the pastern 
reached the heels, and was folded somewhat clo.sely back upon 
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itself, though not quite so closely as in Dama. The anterior skin 
of this fold or web formed the posterior wall of the interdigital 


Text-fig. 134. 



A. Median vertical section of hind foot of specimen six daj^s old. 

B. Anterior aspect of hind foot of the same. 

C. Median vertical section of front foot of the same. 

D. E, F. Preorbital gland, in three stages of distension, of the same. 
G. Frontal glandular areas of the same. 
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cleft, the upper portion of wliich was depressed to form a shallow 
pocket with a narrow elongated orifice, whence long hairs, 
stuck together with secretion, projected. This pocket was tlie 
glandular area of the cleft. The sides of the cleft were covered 
with hair, as also was the interdigital web. 

On tlie front foot the skin of the anterior surface of the pastern 
formed a very slight and gradual slope between the digits until 
it reached a point on a h‘vel with the heels, whence it receded 
somewhat abruptly, forming a moderately deep interungual web, 
which met the skin of the back of the pastern at right angles, 
constituting the heel-tie. Jn this foot the heel-tie and interungual 
web were smooth and not hairy as in the hind foot. 

In a young male of about a year old examined since the one 
just mentioned was described, 1 found the glands similarly but 
better developed. For instance, the dark glandular layer of the 
pedal glamls was much thicker, and the white hairs of the 
depression were stained a rich grass-green colour b}^ the secretion, 
the smell of which might l)c described as “ musteline, being 
decidedly unpleasant and reminding me of the scent of a Skunk 
[Mephitis). AA'hen the frontal gland was excised and squeezed, 
minute drops of clear fiuid apj)cared on the skin. This had 
quite a plea.sant odour, veiy like that of a living Civet ( Viverra 
civeiia) or of the waxy substance cobblers call “ heel-ball.” 


Cervulus reevesi Ogilby. (Eeeves’ Muntjac.) 

(Text-fig. 135, E.) 

I had an opportunity of examining the glands on a fi’esh nearly 
adult female specimen of this sjiecies sent to the Gardens by 
Mr. W. Jamrach for determination. The frontal glands were not 
nearly so well developed as in 0. muntjac : in the latter the 
nearly naked areas of skin converge and meet on the summit 
of the nose ; but in the sj^ecimen of 0. reevesi examined they 
\vere considerably shorter, sub])arallcl, and separated throughout 
their extent by a normally haiiy area of skin. 

The preorbital glands were of substantially the same structure 
in the two. The secretion was white and adhe.sive, with a strong 
smell of cream-cheese. 

The interdigital cleft of the hind foot had no difleren tinted 
glandular ])Ocket in its upper half, Imt wasevenly deep throughout 
its length, very closely resembling that of JJama dama^ the inter- 
digital web consisting of a close fold of skin running along the 
back of the lower half of the jiastern and tying the heels 
togethei’ where the fold lu'gan. This heel-tie and the walls of 
the cleft were covered with hairs, and long hairs projected forwards 
and downwards from its deeper jmrtion, exactly as in tlie Ilog- 
Deer [Axis porcimis). 
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Genus EuArnoDus ]\[.-Etlw. 

EuArnoDUS cephalopiius or jiicniANUS. 

(The Chinese Tufted Muntjnc.) (Text-fig. 135, A-D.) 

In his memoir on the anatomy of E, michianus, Garrod does 
not mention the pedal glands. He records, however, the al)sence 

Text-fig. 135. 




A. Orifice of pvoorbital gland and part of the eye of Elaphodus michianus, 

B. Median vertical section of hind foot of the same. 

C. Oo. of front foot of the same. 

D. Rhinarium. 

E. Median vertical section of hind foot of Cervidiis reevcsi. 

of frontal glands and the presence of preorliital glands in both 
sexes 

* P. Z. S. 1876, p. 757. 
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] am indebted to jMr. Edward Gorrai d for tlie opportunity of 
e.Kaiiiining a dry skin of a female of one of these Deer, ]>robably 
referable to tlie Xingpo sul)speeies K, cephalophits michlanus. 
There was no trace of frontal gland. 

The preorbital glands diflered in no respects from those of 
Cei'viduSj consisting of a siibeircidar area of short-haire»l integu- 
ment with a siibcrescentic crease deeper at the two ends than in 
the centre. The pedal gland of the hind foot resembled that of 
(7. reevesi^ except that the cleft was relatively longer. On the 
front foot there was no gland and only a shallow depression, the 
interlingual web being moderately dee}), owing to the anterior 
and posterior skins of the pastern being consiilerably sej^arated in 
the middle line. The heebtie and interlingual web were quite 
naked. The false hoofs were of com})aratively large size and 
the hoofs were shorter than in (7. reevesi. 

There were two ]mirs of teats as in other Deer. The absence 
of the frontal glands and the presence of well-developed false 
hoofs show that Elajdiodas is a less specialised tyjie than Oervidus 
muntjac or reevesi. False hoofs, however, are by no means always 
absent in specimens in the Gardens referred to C. muntjac. 


Genus IIydiiopotes Swinh. ( = IlYDUELAriius Lydd.). 
Hydropotes ineumis Swinh. 

(The Chinese Water-Deer.) 

I have seen no cxam])le of Hydropotes [^Hydrelaphus Lydd.), 
but, according to Garrod (P. Z. S. 1877, p. 780), the preorbital 
gland was present, but quite small, in a newly-born specimen of 
II. inennisj and the metatarsal gland was absent. Of the pedal 
glands this author wrote: — ‘‘Jn the fore-limb the interdigital 
skin is inliected but slightly, and there is no s})ecial gland 
difrereiitijited, although the surface of the skin is apparently 
studded with minute gland -o}3enings. In the hind-limb the inter- 
digital skin forms a deep ])ocket which almost com})letely sejmrates 
the toes, excc])t that they are joined by a thin transverse skin- 
fold along their ]»osterior edges. The included skin is studded 
with small glands.” 1 infer from this descri})tion that the 
])osterior pedal gland resembles that of Cervidus or Dama and is 
quite unlike the corres})onding gland of Capreolus, the genus 
near which >Sir Victor Brooke placed Hydropotes on account of 
the structure of its lateral metacarj»als and vomer. Since \W A. 
Foi’b(‘s canu‘ to the .same conclusion touching the ailinities of these 
two gi‘in‘ra judging from their visceral anatomy (P. Z. S. 1882, 
]). ()‘17), there is no reason to doubt the com^ctness of Sir V. 
Ih’ookc's view. All the mor(' inteix'sting, therefore, is it to find 
th(‘ dilfei'ence in the j)cdal glands abovt: .alluded to ; because 
Hydropotes is the only member of the 4’idemctacar])al Deer yet 
recorded as having the interdigital glandular cleft communicating 
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freely with the interlingual space as in Dama and Cervulus, this 
type of gland being, in my opinion, as is explained below, the most 
primitive type in the Ruminants. 


Genus Capreolus Frisch. 

Capreolus capreolus Linn. (The Common Roe.) 

(Text-fig. 136.) 

According to Ogilby, this species has no preorbital glands, but 
large interdigital glands ; and since he described the pedal glands 
both of Cervus elaphus and of C. capreolus as “/osscc interdigitales 
'inagnce^' it might be inferred that they have the same sti’ucture 


Text-fig. 136. 



B 

Capreohis capreolus. 

A. Median vertical s-ection of hind foot. I B. Median vertical section of front foot. 


in the two species. This inference, however, is as little in accord 
with tlie facts as the statement that the pedal glands of Capreolus 
are very like those of Uydropoies^ . Max Tempel accurately 
figured and described the glandular structures both on the front 
and hind feet of Capreolus. 

The only material of this species which I have been able 
to examine was some limbs of freshly killed specimens kindly 


* Lydekker, ‘Beer of all Lands,’ j). 223. 
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procured for mo by Dr. Plimnioj', F.R.8., PatlioJogist to tlie Society^ 
ami by j\Ir. K. E. Holding, ami a face-skin for wliicb I was also 
indebted to tbe latter gentl(‘inan. ]\[r. Lydekker describes tlie 
face-gland of Ckipreolus as “almost obsolete.” I could find no 
trace of it on the facO'skin that T examined. 

The metatarsal gland Avas represented by a thick pad of hairs, 
the bases of which exhibited blackish secretion derived from the 
thickened skin beneath. I could detect no distinct smell in 
connection with this gland. 

The pedal gland of the hind foot was represented externally by 
a smallish orifice opening on the front of the pastern high above 
the hoofs. This constricted orifice led into a capacious sac ex- 
tending as far back as the posterior skin of the pastern and also 
to a certain distance upwards, its upper exti*emity reaching as far 
as the false hoofs. The walls of the sac were scantily clothed 
Avith long j^ale hairs all stuck together Avith thick yelloAv secretion 
smelling like cheese. The dark broAAii gelatinous-looking glan- 
dular layer em^eloped not only the sac itself but the skin of the 
front of the pastern beloAv it and the skin of its posterior side up 
as far as the false hoofs. The hair betAveen the hoofs A\’as all 
matted Avith secretion. BeloAv the orifice of the glandular pouch 
the skin of the middle line of the pastern AA^as only slightly de- 
pressed ; the anterior and })osterior Avails of the interlingual Aveb 
Avei*e moderately Avidely sej^arated and in no sense closely folded 
as in Cervulus or Dama. This AA^eb Avas, hoAA^ever, uniforml}” and 
thickly covered, both aboA'e, beloAV, and betAveen the heels, Avith 
long hairs. 

On the front leg the glandular sac Avas lepresented by a A'ery 
shalloAv depression, but the skin of the pastern beloAv this doAATi 
to the hoofs and of the back of the pastei*n from the heels up to 
the false hoofs Avas lined Avith a dark secreting layer. This 
layer did not, hoAvever, extend up the interlingual Aveb, AAdiich 
Avas deeper tlian that of the hind foot but similarly hairy. The 
hairs both on the front and the back of the pastern Avere stuck 
together basal ly Avith blackish sticky secretion smelling of mouse 
urine. 


Genus Alce Frisch. 

Alce alces Linn. (Tlie INIoose.) 

(Text-fig. 1.37.) 

According to Ogilby, this species has large preorbital and pedal 
glands. Subseipient .authors have also recorded the presence of 
preorbital, tansal, .and mctatai-sal glands, the latter, according to 
Nit.schc (Zool. Anz. xiv. p. 181, 1891), being represented by a 
naked area of skin overlapjied by a marginal fringe. jMax 
T(‘)npel accurately described tlu‘ structure of the feet and the 
microscopic striietnro of the glandular pocket of the posterior foot. 

1 have nothing ncAv to add on tho.se points, the only material 
of the giMMis J have boon able to ])i*oeure for examination being 
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two feet which, from certain clifTereiices in their structure, I judge 
to be those of front and hind legs. The former I received from 
Mr. R. E. Holding, the latter from IMessrs. Rowland Ward, Ltd. 

On the one judged to be the hind foot the interdigital pocket 
found in Capreolubs and Rangifer was represented by a distinct but 
shallow depression, with hairs paler than those of the suiTOunding 
skin projecting from it. A little below this the integument dipped 
obliquely backwards and do\vnwards towards the heels to meet 
that of the posterior side of the pastern, which extended for some 
distance between the heels but was not markedly thickened to form 
a strong heel-tie. The entire interungual area and heel-tie were 
covered with long hairs, there being only a small less thickly 
haired area a little below the glandular depression. 


Text-fig. 137. 




Alee dices. 

A. Median vertical section of front foot (dried). 

B. The same of hind foot (dried). 


On the front leg there was scarcely a trace of the glandular 
pocket seen on the other, but the slightly depressed skin along 
the middle line of the front of the pastern towards the hoofs was 
scantily hairy, this area being of much greater extent than on 
the foot previously described. Moreover, the interungual web 
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Wiis iiiucli thicker ami deeper, the two halves of the hoof of the 
front foot being evidently much more strong!}^ united than those 
of tlie liind foot. As in the latter, tlie whole interlingual tie was 
thickly covered with long hairs, this hairy clothing constituting 
a marked difference between the feet of the jMoose and those of 
the Red Deer group, and showing equall}^ marked similarity 
between the IMoose, Roebuck, Reindeer, and typical American 
Deer. 

Genus RxYXGIfer Frisch. 

Raxgifer taraxdus Linn. (The Reindeer.) 

(Text-fig. 138.) 

According to Ogilby, this Deer has large preorbital and small 
pedal glands. IVIax Tempel shows that there is a well-developed 
glandular pocket on the hind foot, but none on the front foot. 
]\ly oAvn observations are completely in accord with this. 

The only material of this species 1 have been able to examine 
was the fore and hind feet of the Caribou (7?. tarandas caribou) 
lent to me by Mr. Gerrard, ami the fore foot of a second 
example received from IVlessrs. Rowland Ward, Ltd. 

The tarsal gland consisted of a large area of thickened skin 
covered with a mat of long coarse white hairs without underwool, 
the Imses of the liairs being clogged with colourless scurfy 
secretion. 

Tlie pedal gland opened by a large orifice on the front of the 
pastern some distance above the jiroximal edge of tlie hoof. The 
orifice led into a deep subcylimlrical pocket, the deeper end of 
which extended obliquel}^ backwai-ds and upwards in the direction 
of the false hoofs. The cavity of this sac was filled with long 
hairs, all directed towards the orifice and stained yellow, and a 
well-marked dai*k-coloured secreting layer enveloped the walls of 
the sac within the pastern. The interungual web was very short, 
and was situated some distance from the heels towards the 
proximal end of the hoof in front, forming in section a semi- 
elliptical figure. Like the back and the front of the pastern, it 
was thickly covered throughout with long hair. 

The front foot was, in !i general way, like the hind foot, but 
had no trace of the glandnla.r pocket, and the inteiaingual web 
was oven less extensive and still further I'cmoved from the heels. 

The resemblances between the glands of the feet of the Rein- 
deer and those of the Roe {Capreohis) or Brocket {^^azama^ are 
unmistakable, and are quite in accord with Sir Victor Brooke’s 
view of the relationship between these Deer. 

Writing of the foot of the Reindeer, Flower and Lydekker 
remark : — ‘‘The cleft between the two main hoofs is very deep, 
so that the.se hoofs can be spread out as tlio animal traverses the 
snow-clad regions in which it dwells” (‘ IMammalia,^ p. 325, 1891). 
This expre.ssion, although true in a .sense, by no moans conveys 
an accurate impression of the cjiiise of the iiotential expansion of 
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the hoofs of this species, nor does it suggest the difference between 
the distensibility of the hoofs in the Heiudeer and those of the 
Red Deer for example. 

Text-fig. 138. 



A 



Rangifer tarandiis. 

A. Median vertical section of front foot (dried). 

B. The same of hind foot (dried). 

The peculiarity of the foot of the Reindeer consists in this : 
The in tegumental web joining the two hoofs together passes 
straight forwards some distance above the heels and terminates 
behind and nearly on a level with the upper posterior margin of 
the nail. From this arrangement it results that whereas the 
superior and proximal portions of the hoof are capable of com- 
paratively little distension, the heels can be widely separated, 
giving to the hoof a wide plantar area which is increased by the 
long false hoofs. It is only when the hoofs are thus distended 
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that tlie plantar surface, or sole, of each is applied flat to the 
gi'ound, on account of the uuicli greater size of the external as 
compared with the internal lamina of the nail. 

Genus DoucKLAriirs Gloger. 

DoRCELAPnUS (or CauIACUS) AMERICAXUS Erxl. 

(The A^irginian Deer.) (Text-fig. 140, C, p. 965.) 

I have had no dead example of this species for examination, 
but in the collection of the Royal College of Surgeons there are 
mounted s])ecimens of the fore and hind feet showing the pedal 
glands. The glands on the hind foot resemble in a general 
way both in position and development those of the Roebuck 
{Ciqyreolus), except that the oi-ifice is relatively larger and less 
constricted. As in the other Telemetacarpal Deer that I have 
seen, the interungual integument is covered with longish hairs, 
continuous in front and behind with those of the anterior and. 
posterior sides of the pastern respectively. 

The front feet are similarly constructed, and have a large 
pocket-like gland resembling that of the hind feet but smaller. 
This is the only species of Deer known to me Avhich has a large 
pedal gland on the fore foot. 

The presence of prcorbital, taivsal,and metatarsal glands in this 
and allied s])ecies has been recorded by other undters, and they 
are all apparent upon a living specimen in the Gardens, from 
Yenezuela, which I identify as D, americainis savannarum. 

Genus Mazama Raf. 

AIazama xemorivagus F. Cuv. (The AYood -Brocket.) 
(Text-tig. 139.) 

1 have examined one adult female of this species. 

The preorbital gland was a small shallow infolding, linear when 
closed and subelliptical when spread, resembling that of an 
eighteen months old Ccrvus sika. 

The hock- or tarsal gland was marked externally by a small 
tuft of whitish or ashy-grey hairs arranged in a whorl and with 
tiieir leases encrusted with dark brown secretion, the underlying 
skin being thick in section, with the roots of the hairs penetrating 
deeply into it. There was no metatai-sal gland. 

The ])cdal gland was well developed upon the hind foot. The 
front of the pastern was marked by a shallow triangular de- 
pression, at the summit of which was the orifice of a cylindrical 
sac re.sembling that of the Reindeer {JiaiKjifer), the deep end of 
the pocket reaching nearly to the false hoofs. The walls of the 
pocktd. were spai'sely lined with haii-s covered with seci-etion 
which stained black the longer hairs of the depression below the 
orifice of the gland. The secreting layer of cells enveloped the 
pocket and extended along the skin forming the posterior wall of 
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the depression down to the point where it passed into the inter- 
ungual web. This was deep and projected straight backwards from 
a point about on a level with the middle of the jM'Oximal edge of 
the nail nearly to the posterior part of the heels, meeting at right 
angles the skin of both the anterior and posterior walls of the 


Text-fig. 139. 



A 



A. Median vertical section of fi’ont foot. 

B. The same of hind foot. 

C. Ocular region and preorbital gland. 

D. Section of tarsal gland. 

E. Khinarium. 


pastern which were widely separated. The interlingual web was 
uniformly covered with longish hairs barely overlapping the 
proximal edge of the nail. The hoofs were long and pointed. 

The front hoof was constructed almost exactly like the hind, 
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except that the j)Ocket was represented by a very shallow 
depression, and the area of the pastern below this was scarcely 
depressed. Tlie secreting layer of cells lined the integument in 
exactly the same way. 

I believe this s})ecies to liave been correctly determined ; 
yet, according to Fitzinger, J/. neuiorlvagns has no tarsal gland, 
and was consecjnently made the type of that autlior’s genus 
Doryceros. 

jMazama bricexii Thos. (Briceni’s Brocket.) 

(Text-fig. 140, A, B.) 

A single adult female example from Yenezuela. The preorbital 
gland resembled that of J/. nemorivagas. Superficial examina- 
tion of the liock sliowed no trace of the tarsal gland, but when the 
hairs over the appropriate spot were rubbed aside they were seen 
to have darker bases than elsewhere on the leg and the under- 
lying integument was thickened as in J/. neinorivagiis althougli 
to a much less degree. On a dried skin these glands would 
probably have been wholly overlooked, since they were not marked 
by any tuft of hairs thicker or coarser than those surrounding 
tlie area. 

The feet were ratlier dillerently constructed from those of 
J/. vemorivagus, the hoofs being very much shorter, tlie inter- 
digital cleft on the front of the pastern deeper, and the inter- 
lingual web shallower. On the hind foot the glandular pocket 
was capacious and deep, extending backwards and upwards and 
touching the skin of the posterior side of the pastern just below 
the false hoofs. It was nearly elliptical in section, the lumen of 
the sac being larger than the orifice. Just below the orifice the 
integument formed an arched curve down to the strong heel-tie. 
The walls of the pouch were thickly and uniformly covered with 
long hairs projecting towards the orifice ; and the walls of the 
interdigital cleft and the heel-tie were also covered uniformly 
with hairs. An olive-brown glandular secreting layer enveloped 
the ])Ocket and extended inferiorly nearly to the heel-tie. On the 
front foot the ])oeket, although small as compared with that of 
the hind foot, was better marked than in any species of Deer 
1 have examined with the exception of Dorcdaphiis americamis^ 
consisting of a very definite hair-lined invagination. Below the 
orifice the skin of tlie anterior surface of the pastern jiassed towards 
the hoofs in a direction iiarallel to that of the posterior side of the 
pastern, then dc.scended oblicjuidy downwards and backwards to 
the heel-tie, which foi* a short distance was hairless, thus diflering 
from the corn.'Sjionding area in the hind foot, and recalling the 
similar diflerence between tlu‘ two feet of the Muntjacs [Cervulns). 

Since ])cdal glands €\ssentially similar in structure and position 
are found in such widely-ilivergent genera of T'elemetacarpal 
Deer as Jiaugtfrr, CapreoUis^ JJorcelaphns, and Mazama^ it may be 
inferred that they are present at least U}>on the hind feet in the 
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other Deer of this group, the genus Pada alone constituting an 
excejDtion. 

Text-fig. 140. 



B 



C 

A. ^Median vertical section of front foot of Mazama hricenii 
li. Do. of hind foot of the same. 

C. Do. of hind foot of Dorcelaphus americanus from specimen in the 
jMiiseum of the Iloyal College of Surgeons. 


I have had no opportimit}^ of examining the feet or fresh skins 
of any examples of the following types of Tel em eta carpal Deer. 
The principal external features of the glands will be found 
described in Mr. Lydekker’s monograph. 

Pkoc. Zool. Soc. — 1910, No. LXIII. 
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(Jonus Elckryts Grny. 

EuCERVL’S HEMlOXl^S E:if. 

(Tlie Mult‘ Di*er.) 

Notliinp:, so far as I am aware, is known of tlie sti'uctm‘o of the 
feet ; but the preorbital, tjii'siil, and metatarsal glands are pre.sent, 
the metatarsal gland l)oing uni(pio in its lengtii, since it extends 
at least halfway <lown tlie cannon-bone towanls the fetlock. This 
chamcter I have used as a generic feature to distinguish pjnx:evvus 
from JJorcelapIuts (p. 971). 

Genus Blastocerus Simd. 

BlASTOCERUS mCIIOTO.MUS 111. ( = rALUDOSUS). 

(The ]\Iarsh-Deer.) 

The preorbital and tarsal glands are present and the metatarsal 
gland absent, according to I\Tr. Lydekker. In this last-mentioned 
character the ^larsh-Deer resembles Alazama. 

Blastucerus bezoarticus Linn. ( = campestri.s). 

(The Pampas Deer.) 

This species appears to resemble the foregoing in the nature 
of its glands. 

The difierencc in the antlers suggests that this Deer should 
rank as a genus (or subgeiuis) distinct from B. dichoiomus. 


(bmns llippocA.MELUS Leuck. 

illPPOCA.MELrs BISUECUS jMol. 

(The Chilian (Jnemal.) 

Under the name XcnelaphaSy Mr. Lydekker admits this and 
its ally H. antmensis as a snbgenus on account of the simidy 
forked antlers, the coarse brittle hair, and the absence of the 
metatansal gland. The latter, however, is also wanting in 
Blastoverus and Afazamcty leaving the subgeneric status dependent 
on the character of the coat and antlers. This author also i-emarks 
that the simple form of the antlers is seemingly due to degra- 
dation and cannot therefore bo regarded as an ancestral type, 
beciiuse the absence of spots in the fawn and the suppres.sion 
of the metatarsal gland are obviously specialised features. Yet 
there is no commoner morphological j)henomenon than the 
association of ])rimitivo with specialised features in a .sjiecies. 
iMoreover, the antlers of IUppocauudns and Mazama may be duo 
to simplitication fi-om a much moiv comph'X tv [)0 ami yet ho 
“ancestral” in the sense that thcii- characters i-esult from tliC 
retention to n\atiirity of an early growth- stagi*. 
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Genus Pudu Grn 3 \ 

PuDU PUDU J\[ol. (Tlie Chilian PuOii.) 

I have hiu] no opportunity of extimininir miy inateinil of this 
genus be 3 ^ou(l the (Iried skins in the colloction of the Jhitisli 
Museum. According to Flower (P. Z. 8. 1875, p. IGO), tlie 
preorbital gland in P. pudu “ is a distinct involution of tliickenc*d 
integument .... with an aperture ha.lf an inch in length,” and 
the ]>edal glands are not represented by distinet pouches, “ but 
the skin in the depression between the toes on the dorsal surface 
of all the feet is bare and evidently has a free sebaceous secre- 
tion,” representing, in the author’s o])inion, ‘‘ the most rudimentary 
or earliest stage of an interdigital gland ” (see p. 978). 8o far as 
it is possible to form an opinion from this description, it may l)e 
inferred that the interdigital depression in tliis aberrant genus 
closely, and it must be admitted surprisingly, resembles that of 
such species as Cervus elaphus or C. eldi. 

Lydekker says both tai'sal and metatarsal glands are absent 
(' Deer of all Lands,’ p. 307). 

The Classification of the Cervidw.. 

From the account just given of the cutaneous glands of the 
Deer, it may he inferred that I think Sir Victor Brooke’s classi- 
fication of this family is correct, and Mr. Gordon Cameron’s 
incorrect in the particulars in which it di Iters from Brooke’s. 
It is important to i-efer to this matter, because in ]\lr. L^alekkei^’s 
volume on Deer, to which recent authors not unnaturally refer 
as a standard work, Binoke’s classification is set aside in favour 
of Cameron’s, which gives judmaiy importance to the antlers as a 
basis for the major divisions of the Cervidm^*. 

Briefly stated, j\Ir. Cameron classifies the Deer into four 
groups: — (1) Rangifer^ with antlers in both sexes; (2) Alce^ with 
antlers rising laterally on the sides of the skull ; (3) mostly 
American Deer of small or medium size, termed collectively 
Cariacns^ with which are associated Capreoliis and Elaphuriis^ a 
section characterised by ‘‘ foi ked ” antlers without a brow-tine ; 
(4) all the Deer of the Old World, except those mentioned above, 
including C'err^i^and which are distinguished by antlers 

consisting of a “beam,” usually itself In-anched with a basal 
“ brow-tine.” These thiixl and fourth sections are, however, 
derivable from a common stock, from which Rangifer and Alee 
are excluded as “ strangers to one another and to all other groups 
from the time when antlers first distinguished the family” 
(The ‘Field,’ 1892, p. 703). 

Rangijer is considered to be a primitive type on account of the 
occuri*ence of antlers in both sexes and their early appearance in 

* The ‘ Field,’ 1892, pp. 625, 703, 711, 860. In the ‘ Field ’ for 1910, pp. 151, 215 
(.July), this classific.'itioii was upheld hy Mr. Cameron in opposition to the views 
advocated in this paper and summarised in the ‘ Field,’ 1910, p. 97 (July). 
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the young. 'J'liis nssumption [ helievc to be false, ff true, ^\’e 
should expect to find autleis of a primitive tyi)e in Jxangifer, 
'riii.s, liowever, is not claimed, Mr. Oannu-on de.scrihing tliose of 
the Caril>ou “as the most s])ecialised of existing antlers.’^ Yet 
their fiindaniental resemhlance to the antlers of the Deer, in 
Avhich these weapons are well developed, is clear enough ; and 
this fact is tliliieult to explain in conjunction Mith i\Ir. Cameron's 
double claim that tlic antlers of Uamjxfer are highly speciali.sed 
and tliat the genus has followed a line of its own in evolution, 
independent of all existing spc(des. The characters of JUaxgifer 
are, in my opinion, much more easily interprete<l on the hypothesis 
that the genus is a specialised representative of the Dorcelaphine 
(Cariacine) Deer. 

In the case of Alce^ the latoial direction of the antlei's is 
admittedly a peculiarity ; hut it is as obviously a derivative, not 
a primitive, feature. As for the antlers themselves, they are, in 
their siiu})le form, clearly referable to the so-called “forked type'" 
characteristic of iUr. CameronV third .section of Deer ; and Alce^ 
like Rangifer. may be best interpreted as a specialised member of 
that group. 

]\Ir. Cameron also claims some support for his view of tlie gi*eat 
anti((uity of these two Deer on the ground of their wide range 
in space; but although it may be true, very broadly S})eakiitg, 
“ that types which have a wide range in time have also a wide 
range in space,” there are })robal)ly no species in tlie world to 
which this remark applies with le.^s force than it does to those 
inhabiting subarctic latitudes. For it is known that in conn 
paratively recent geological times subarctic regions formed a 
continuous tract of land with .similar physical conditions, olfering 
no barrier to the east ward or westwai-d migration of the indigenous 
species adapted to the sun-oundings. 

The antlers of Mr. Cameron's third gi*oup {Carlacit.^, Capreohif:^ 
Elaphurns) are derivable, using his own words, from antlers 
consisting of a forked beam with etjual or snbe(pial pi'ongs,” 
the Xeotrojdcal Cuemal (^IlippocameUts) being cited as an illus- 
tration ; while the antlers of his fourth group ((TVrra.9, rVrra/a. 9 ) 
are derival)le from an “ unbranched beam with a true brow- 
tine.” 

The terminology here employed is apt to confuse the issue. 
It suggests a fundamental diiFercnce betwc'en the two types of 
antlers described, whereas, on the face of it, it a])peais that 
]\Ir. Cameron is describing in ditlerent words structures which 
are to all intents and purposes identical. An “unhranched beam 
with a brow-tine” and a “forked beam’’ are alike describable 
as biramous antleis consisting of an anterior and a posterior 
prong arising from a common ha.so, the antei ior branch of the 
“forked heani” coiT(‘sponding to the “hrow-tine” and its ])ostei*ior 
branch to the so-called “ beam.” Cntil this suggested homology 
be dis|noved, Caniei*on's assuin])tioii of tlie fundamental 

diversity of the two tv[)cs of antlers cannot be regarded otherwise 
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tlian as an interesting speculation ; and liLs conclusions are open 
to the criticism of being based n]3on premises which cannot, on 
tlie evidence, be accepted as firmly established. 

l^ooking at the antlers of an adult lied Deer, Wapiti, Bara' 
singha, Thameng, or Japanese Deer, it seems absurd to claim 
that the brow-tine ” is equivalent to the so-called “ Ijeani ’’ 
which constitutes the rest of the antler. It appears merely to 
be the lowest of the series of branches which arise from the beam 
and to be comparable to those that are above it. The accepted 
terminology of the tines bears out this interpretation. I believe, 
nevertheless, that the “ brow-tine and the beam ” are resj^ec- 
tively the anterior and posterior branches of an originally sub- 
eq\ially biramous or dichotomous antler, like that, for instance, 
of the Guemal {Hippocamelas)^ and that their real equivalence in 
the Deer above-named is oljscured by the immense development 
and complex armature of the posterior branch. It is this gi-owth 
of the posterior branch at the expense of the anterior which 
characterises the antlers of most of the Deer of the Old World. 
A marked approach to this inequality is seen in the Reindeer, 
hut in this genus the fundamental equivalence between the two 
branches is more apparent. Limitations to the growth of the 
anterior branch are imposed probably by necessities of feeding. 
If the anterior branch projected beyond the muzzle, a >Stag could 
not feed with freedom oft‘ the ground ; and even if it were pro- 
longed obliquely upwards over the face, it would be a hindrance 
to browsing. No such limitations exist in the case of the posterior 
branch. 

Support for the hypothesis that the antlers of the so-called 
Elaphine group were originally biramous like those of the 
Guemal {Hijp^ocamelus), and that the biramous antler was pre- 
ceded in evolutionaiy development by an unbranched antler 
such as is retained in Mazama^ is supplied by the annual growth 
of an individual antler. The antler first appears as an undivided 
bud corresponding, I conceive, to the unbranched antler of 
Mazama, This bud then gives off an anterior and a posterior 
branch. For a longer or a shorter time these grow with equal 
rapidity, forming a biramous antler which in species with the 
anterior branch inclined upwards, as in the Axis, Sambar, or 
Japanese Deer, is shaped like a short-stalked Y? resembling, in 
fact, the permanent antler of the adult Guemal {JTipjmcameliis). 

These stages are not equally evident in all Stags. In Cervus 
itself, for example, the early appeamnce of the ‘‘ bez ”-tine makes 
the biramous appearance of very short duration ; but in the 
Thameng or Panolia Deer (G. elcli) the anteiior and posterioi* 
branches grow at the same rate until the anterior branch has 
reached nearly its full size. Thereafter the posterior branch 
rapidly surpasses it and, increasing in length, develops its supple- 
mentary tines. 

If this view of the fundamental resemblance underlying 
the antlers of all Deer be correct, it minimises the difiiculty of 
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classifying I’JlapInu-as with llie Elajiliinc Dccr, wlicre Brooke, 
in iny ojiinion, corn'utly ])lac(*rl it. Fur, accortlin^^ to tins r(»a<liiig 
of the facts, the antlers of Pjlujthurus have not passe<l far be} ond the 
hiraiiions stage, seen transitorily hut q\iite clearly in the growing 
antlers of such I)c(*r as JkU8(l, C. {PuhoHu) ehlij and others. The 
peculiarities of the antleis of co)isi.st in the lengthening 

of the basal ]iortion, the loigthening and bifurcation of the 
anterior branch which concomitantly has a strong uj)ward trend 
so as to clear the face, and develo])inent of the posteiaor branch 
into a long slender usually xindivided tine. 

I suggest this homology of the anterior and posterior branches 
of the aiitlei's of Elapharas with the so-called “ brow-tine ” and 
‘‘ beam” of the antlers of the Elaphine group, because tins Stag has 
evidently been the stnmbliiig-block in tl)c way of the aeceptance 
of Brooke’s elassification hotli to I\lr. Cameron and !Mr. ],<ydekker. 
The latter, indeed, writes strongly on the point. lie says : If 

a)it1ers count for anything in clas.sification . , . the genus 
[Elaphurus] has nothing to do with any of the living Old World 
J)eer with the exception of tlu* Boes, while its alliance with the 
American Deer seems close ” (‘ ]Jeer of all Ijands,^ p. 234). Of 
course, antlers count something in cla.ssification ; but whether 
they count as mucli as Mr. Cameron and ^Ir. Lydekker believe is 
quite anotlier matter. In my 0 })iniun they do not; and 1 think 
the resemblance Elaphitrns and IheAnurican Deer, or 

at all events soim^ of them, consists in the fact that the antlers in 
both have been s|iecialised to a coinpai atively small extent beyond 
the biramous stage, which was, I ladieve, common to all Deer 
after the one-j»ronged or mazaniine stage was passed. 1 do not 
think it can be claimed that s\ich a resemblance is strong evidence 
of allinity. 

Ado])ting, then, as a basis foi’ the classification of the 
Cervida* the skeletal chaiactiM'S pointed out by ]Mr. Garrod and 
Sir Victor Brooke, I giv(; the subjoined analytical key of what 
ajipear to me to be nnquc.stioiiably valid genera tested l.y the f( et 
and glands alone. Of course*, I speak on this point with reserve 
as regards the American forms like Jlippocamelus, Jila.stoccrus, and 
Euceri'iiSj which I have not .‘•een. \'ery possibly there are more 
genera to come into his section than 1 have admitted. Of the 
Deer of the Old World T am mor«* confident. It nmst be remem- 
})er(*d, however, that t lie gem ra of this family have been establishetl 
for the most part upon characters otlier than those forming 
the subject-matter of this ]ia)ter, tla* branching and mode of 
growth of the antlei's l)cing the principal one. ] have not in all 
cases ma<le use of thes(* characters because tlu'y aie well known 
and have been rej)eate<lly di scribed. 

.In th(* jiK'ceding pag( s I lane, without ]>rejndice. adopted such 
names as Jfi/claphux, lEio yrns, J\(nuUa^ and J*scinla,t'ls as con- 
noting gr(>u| s of subgeneric lank. I have, howi*vcr, no I'onlidence 
in the perniaiienl admi.ssion of any of them a."-- ruhgeneia. ]ii 
llie fntrna* they will piol ably 1m* granted full gc iu'ric status; but 
this coui'M* or tlait of regartling them as sul)g<'nera or as synonyms 
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of and Cervus will depend upon the views of each individual 
taxonomist. The point I wish to emphasise is that the characters 
on wdiich they were established have not, in iny opinion, so hi^di 
a systematic value as those to which full geneiac iin[)orhinco is 
here attached. 1 do not, for example, think that in the future 
])ama will be set down as a subgenus of Cervns^ whatever conr.se 
may be adopted with regard to Rucervits^ PanoUa^ ov Pseudaxia, 


Distal portion of lateral mctacarp.'^ls persistent, intcnnigual 
integument, whore known, thickly hairy. {Telemetacavpal ia.) . Caprkolix.u 
b, Naviculo'cnboid and external cuneiform bones of tarsus united ; 

no )K‘dal, tarsal or metatarsal glands Vmlu.. 

h\ Naviculo-cuboid and external cuneiform, bones of tarsus 
separated ; pedal glands present at least on tbe hind feet 
(? in Miicervm^ Blastocci'us, Ilijpocameln^) ; tarsal or meta* 
tarsal gland, sometimes both, present, 
c. V^omer dividing the posterior naruil aperture. 

</. Khinarinni large ; hoofs narrower, tied together posteriorly 
or througliout their posterior half ; pasterns not depresses} 
behind. 

c. Metatai-sal gland very long Eiiccvvits. 

c'. Metatarsal gland nonnal or absent, 
y. Metatarsal gland present ; a large pocket-like peilal 

gland on the front as well as on the bind foot Dorccla/zhns. 

f*. Metatarsal gland absent; at most a small glandular 
pocket oil the front feet (? in BlastocervLs and llip‘ 
jmcameJus), 

g. Preorbital glands moderately large ; antlers brancbwl . 

Blast ocev iis, H i p poca m e I u. 

Preorbital glands small ; antlers imbranclied Mazawa. 

d\ No rhinarinm, muzzle haiiy ; hoofs broad, widely se}>a- 
rableat the heels, owing to the anterior ]x>sition of the 
web ; ])cdal glands on tbe hind feet only, and consisting, 
as in Mazama, JJorcehxphiiSy ami Capi'eolus, a deej) 
pocket opening high up tbe pastern ; tarsal and preorbital 

glands large Rangifcr. 

c. Vomer not dividing the posterior nares. 

h. Pedal gland either a deep and long intei\ligital cleft or 
a large pouch with constricted orifice on the hind foot; 
rhinarium large ; no tarsal gland. 

«. Pedal gland a large pouch, with constricted orifice 
opening high up the pastern ; prcorbital gland absent ; 
metatarsal gland present Capreohxs. 

Pedal gland a deep iiiterdigital cleft, tbe hoofs united 
at the heels by a fold of integument; jjreorbital 

glaud present ; met.atarsal gland absent Hj/dropotes, 

k'. Pedal gland a comparatively small invagination situated 
as in Capreolus and Banqifer; rbiiiarium very small; 
tarsal and prcorbital glands present ; metatarsal gland 
small or absent Alee. 


Proximal portion of lateral inetacarpals persistent or occasion- 
ally wanting. {Plesiomctacarpalia.) Cervix JJ. 

k. Tarsus with naviculo-cnboid and cuneiform bones united ; pedal 
gland a deep cleft on the hind feet; hoofs united only at the 

lieels Cercidus, JSlaphodus. 

V. Tarsus with naviciilo-cuboid and cuneiform bones separated, 
f. Hoofs of hind feet united only at the heels by a close fold of 
skin ; tbe gland a long and deep hair-lined iiiterdigital 
cleft as in Cerviihis; a moderately' deep cleft also ou the 

pastern of the front foot Dama. 

V. Hoofs of bind feet united almost througliout tlieir basal 
depth by a deep iuteruiigual web ; no deep cleft on pastern 
of front foot. 

m. Pedal gbiml a long ami moderately deep cleft on the 
pastern of the hind feet; metatarsal gland naked, over- 
lapjicd by marginal hairs A.vis. 
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m*, Xo specialiM'd gland or deep cleft on front or hind feet ; 
metntar<al gland overgrown with hairs, occasionally 
absent ; interlingual integument naked. 
n. lihinarinin extending some distance beneath the nostrils, 
as in A.i'is ; tail long. 

o. Tail bushy; antlers with short base, short undivided 
anterior branch and long,stout, two-pronged posterior 


bninch Rnxa. 

o'. Tail tufted ; antlers with long base, long, usually 
two-pronged anterior branch, and long, slender, 

usually undivided posterior branch Jilaphitrus. 

a'. Ivhinarinm extending only a short distance below the 

nostril; tail (except in ‘I'Ufo short Cervus, 


Family GA?^IEL1IVE. 

(Text-tig. 142, A, p. 981.) 

Aeconling to Ogilby, Camels and Llamas have neither preorbital, 
inguinal, nor intcrdigital glands. 

1 have had no ojiportunity of examining fre.sh examples of 
either species of Camelas^ l)ut, according to Max Tempel, C.drome- 
darius has specialised glands in the interdigital cleft of both the 
front and hind feet. In the foot of a Vicuna {^Lama viaujna) 
that died in the Gardens 1 found the pedal glands to he as well 
developed as in some Cervida*, in the sense that the integument 
of the interdigital cleft secreted a sti-ong-smelling snb.stanee. 
The liairs on the front of the pastern passed about halfway down 
the walls of tlie cleft, leaving the deeper half quite naked. In 
the sjiecimen examined this naked area was covered with brown 
stieky snb.stance smelling exactly like the ni-ine of 2fus mnscidus. 
The depth of this cleft is due to the fact that the integument of 
the back of the pastern, which extends to a point halfway between 
the heel and the nail of the hoof, is closely folded back iqum 
itself, forming a shallow hut long interdigital weln 

The peculiarity of the foot of the Llama as compared with that 
of the Bovidie is the small .size of the nail and the length of the 
sole and of the heel as compared with it. The a])cx and lower 
edges of the nail, however, extend for a short distance on to the 
])lantar aspect of the foot. 

From the remark in Flower and Lydekker’s ‘ iNFammalia' (p. 295) 
that there is “a broad cutaneous pad, forming the sole of the 
foot, on which the animal re.sts in walking, instead of on the 
hoofs,” one might be le<l to infiu* that the manner of walking in 
the Camelidie dilFers e.ssentially fi‘om that of other Ruminant 
Ungulates in that the latter walk njion the nails .and the former 
upon a cutaneous ]iad behind the n.ail, Tliis is not the ease. All 
the ruminant Ungulates the feet of which 1 have examined, 
with the single exception of the KlipsjU’ingor {Oreotrenjns)^ walk 
n])on the eutan(*oiis j)ad forming tlu* sole and lieel of the hoof, 
and upon more or loss c J the inferior edge and ajiex of the nail in 
front. The Camels form no exception to this rule, the only 
ditlerenee being that the small nail does not invade the are.a of 
the sole to anything like the same extent, and that the sole ami 
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the heel are continued fartlier backwards. In otlier words, it is 
only a difierence in the degree of development of the parts 
composing the distal portion of the foot. 

As is well known, the plantar area of the hoof in late hctal 
and many, perhaps all, newh" born Oervidie and Eovidje is cpiite 
soft right up to and in some cases beyond the apex of the nail. 
This terminal portion soon shrivels and hardens, and becomes, in 
most cases at all events, indistinguishable from the inferior 
portions of the nail, especially externally; but usuall}^ tlie line of 
demarcation between the nail and the sole can be quite easily 
detected, especially on the inner aspect of the hoof, showing that 
the sole, although hard and horny, still persists and forms with 
the heels the main area of support during progression. The one 
exception to this rule known to me is the Klipspringer, which 
appears to support itself entirely uj)on the truncated apex of the 
nail of the hoof, with possibly a .small piece of the hardened sole 
wedged in the angle formed by the two sides of the nail. 

The males both of Camelus drommarius and of C, hactrlaiuis 
have a pair of well-developed glands on the summit of the neck 
just behind the occiput. In the living animal these may be easily 
felt as a pair of oval or roundish lumps lying close together. The 
hair overlying them has no underwool. In a male of C. drome- 
darias I liave seen black watery secretion lamning fi-om these 
glands and dropping off the hairs like sweat. This was in the 
month of June, when the glands of a male C. bactrianus were 
cpiite inactive. In the latter animal the glands were active and 
giving off a powerful repulsive odour much earlier in the year — 
that is to say, in March. The smell of the secretion from the 
glands in the Dromedary was equally repulsive, but reminded me 
of no substance in particular. It stains the skin of the fingers in 
much the same way as walnut-juice does. The position of the 
glands in the Dromedary is easil}" seen by the post-occipital patch 
of black hair. I have had no opportunity of observing the gland 
in the female Dromedary ; Init in the female Bactrian Camel it is 
much smaller than in the male, and never apparently noticeably 
active as it is in the latter when rutting. 


F auction of the Glands. 

I do not know who fii'st propounded the theory that the use 
of the cutaneous scent-glands in Ruminants is to keep the indi- 
viduals of a species together. As early as 1836 Owen discussed 
this view ; but, finding that the glands were present in some 
species of Antelopes of solitary habits and absent in some gre- 
garious forms, he dropped this hypothesis as untenable. He doe.s 
not appear, however, to have attached sufficient importance to 
the mutual need of discoveilng each other on the ]>art of the 
sexes of solitary species at the breeding-season, nor to the 
necessity of the mother and young being together, at all events 
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porioJi(“nlly, in tlioconr.se of tlie day. A liind, for example, which 
leaves her newly (Iropjiecl fawn in tlie jungle or Imsh wliile she is 
away feeding, must have some m<*:ms of retijicing her steps to tlie 
spot ; and it may well be that .she does so by meairs of the scent 
her own foot-t racks have left. 

This obvious criticism of Owen’.s reasons foi* rc'jecting the 
theory ha.s no donht suggested its(‘lf to others; for the view that 
the seci'otion of the seeiit-gliinds serves to guitle individuals of a 
species, whether gregarious or not, to one another ajipears to be 
cominonly held, and was clearl)^ expressed by Flowei*and Lydekker 
ill their volume on the ‘Mammalia’ (pp. 815-316). Tliat the 
secretion from the ]u»dal glands must scent the ground over 
which the animal ]iasses seems ch*nr, for the pouch is commonly 
furnished with long hairs ])rojecting from the oidtice or the edge of 
the orifice, and the function of these hairs seems to be to guide the 
secretion downwards lietween tlie hoofs. Similarly the .substance 
so(*reted by the tai-.sal, metatarsal, and carpal glands would touch 
against higher herbage, aiul might leave a taint behind. But 
the ])osition of these glands suggests that their function is al.^-o 
to indicate whciv the animal has been lying. In the habitual 
resting attitude of lluminants, the area below the knee (carpus) 
on both the front legs is ])i'(\sscd to the ground, and in the case 
of the Cervidjc the metatar.sal gland on the outside of one himl 
leg and the tarsal gland on the inner side of the othei' in the 
same way come simultaneously into contact with the soil whether 
it be bare or overgi'own with vegetation. Xow the Deer which 
possess tlu'.se glands on the hind h‘gs hav(‘ no inguinal pits or 
knee glands. tV>nv<‘rsely the Bovidic, which have no tarsal or 
metatarsal glands, not uncommonly possess inguinal pits and 
sometimes knee glands. The sngge.stion, therefore, is obvious 
that the inguinal pits of Sheep ami many Antelopes, so-called, 
r«‘present funct ionally the tar.sal and metatarsal glan«lsof the Deer 
and .scent the ground where the animal has been lying. 

It is clear that the above ])roposed €‘xplanation of the use of 
the. inguinal and crural glaiuls ap])lies (Hjually well to speciCvS 
whi(di inhabit jungle, plain, sandy des(*i t, or b.ari'cn mountain 
heights. It is therefore more satisfactory than the view that the 
scent of the secretion is only h‘ft behiinl on the vegetation by the 
animaTs ])assige thi’ough it. Shee]>, for example, which posses.s 
inguinal glands, frecjuent hilly country, feeding on grass often not 
high enough to r(‘ach the inguinal regio)i. Exce])t, thei-efore, 
when th(\se animals are in a stati* of ro])ose the secretion of these 
glands can seldom be left behind adhering to natural objects. 
It is also likely that one indi^•idual can follow another or detect 
his A\ hereabouts by the wafting «>f the scent through the ?n’r, 
irrespective of c’outact with th(‘ ground. This wafting of scent 
is ])rnbablythe sole function of th(‘ caudal glandsof ( loats (ru/)rrt), 
which can in no (‘ircumsta?ic(‘s <lispos(* of theii* secretion by con- 
tact with th(' soil, uule.ss a certain amount «>f it falls to the ground 
sticking to the I'a-ces. He it noted, too, that the habit of turning 
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up the tail in flight, so common in Ruminants, would expose the 
secretion of these glands to the air. 

It has also been suggested, by Owen for example, that the use 
of the secretion of the pedal glands is lubrication of the hoofs. 
This is possible. The suggestion, however, does not exclude tlie 
explanation advocated above; and it appears to me to he jwobable 
that the function of the secretion of the pedal glands is the same 
as that of the carpal, tarsal, and metatarsal glands, which cannot 
he for lubrication. In this connection it is signilicant that 
J^Jpyceros and Tetraceros^ which have no pedal glands, have very 
specialised glands on the hind legs, occurring in the former above 
and in the latter within the false hoofs, in situations, that is to 
say, whei’e the secretion must taint the ground where the animal 
lies. 

There is a good deal of evidence that the preorbital gland has a 
sexual signiflcance, at all events in ])art. Rennett, for example, 
noticed that an immature example of Anillopa ceriicapra had the 
lips of the sinus small and closely applied, so as to hide entirely 
the internal lining of the sac. In a full-grown animal, on the 
c.ontrary, the sac, under the influence of excitement, was everted 
so as to form a projection rather than a hollow. At such times 
the animal delighted to rub tlie sac against any substance offered 
to it, loading it with the secretion, which had a slightly urinous 
odour. In a castrated individual, believed to be about the same 
age as tlie last, the gland, on the contrary, was only developed to 
the same extent as in the young male and was nevei* everted as in 
the normal adult buck (P. Z. S. 1836, pp. 35-36). Hodgson also 
believed that in {Ccipricoruls tJiar) the gland was con- 

nected with the generative, organs ” ; for he noticed that, in the 
spring especially, a thin viscid secretion was constantly poured out 
from the sinus, and he suggested that this profuse secretion was a 
means of relieving the animal during the time of extraordinary 
excitement to which it is liable in the breeding-season (P. Z.S. 
1836, p. 39). ]\Iax Webei', moreover, has collected a good deal 
of evidence showing that the j>reorbital gland is lietter developed 
in the male than in the female of the many spe(‘ies of Antelope. I 
have noticed this myself in the case of Naphiceras campesirts and 
Tetraceros quadricornis. I have also observed the glands of the 
latter species enlarge and discharge copiously in the summer, and 
those of specimens of GazeUa rufit'rons and Cephalophas dorsalis 
to be markedly swollen at that season. 1 have also seen them 
discharging actively in July in a female example of Sylclcapra 
(jrimmi, and to be quite inactive in the same animal in August. 
j\Ioreover, in some Deer [Pseudaxis and Pacervafi) I have noticed — • 
and this is possibly true of all Deei’ — that the preorbital gland is 
quite small and shallow in the young as compared with the 
adult, a fact warranting the conclusion that this gland attains its 
greatest size and activity with seximl matuilty. 

Rut I cannot, on the evidence, bring myself to believe that the 
signiflcance of the preorbital gland is wholly sexual. It is certain. 


MR. n. I. pococK ox Tin: 


[June 1 i 


07 G 


fnp ex:ini])le, thnt tlie is in some oases maler tli(‘ inlliiciico 

nf otiior cnnotions t han that of sexual cxoit«‘inent. A male Hlack- 
huok, fm* instance, advancing upon a man with hostile intent, turns 
up his tail, ami evei'ts the ^daml to its fullest extent ; ami I have 
soo!i a Samhar stag with ears priekiMl, m»strils »lilated, and gland 
«-om])letely evei'ted, gazing intently at a eat crossing the yard, his 
whole attitu(h‘ foreihly suggesti\e of curiosity and donht with a 
sti-jing adinixtiu'c of f(‘ar. 

Jdie habit of rubbing the secretion of the ]>reoi*bital glnuil 
against the bai's of cages or othei* objects was recorded by Bennett 
of Atitilope cervicopray by Ogilby ^ of a species of Gazelle, and by 
j\l r. Ixnldard + of Orpotnujns. Ogilby, indecsl, .speaks of tlii.s at*t 
as fr(*(]nent. In my ex])erience it is uncommon. I have only 
noticed siieh behaviour in one Antelope*, an immature example of 
AlaxwelFs Duiker, whicli invariably rubbetl its gland against my 
proHered hand, I'xactly as a cat mbs its mouth and cheek. Gon- 
sidoring the immaturity of the s]H*cimen in question, J cannot 
believe that sexual (‘xciteinent was in any .sense the cause of tin* 
action. It may therefore be the case, as Ogilby suggested, that 
i‘uV)bing the ernmens against the shiaibs or stones of their 
(Icsort and mountain lial>itats , * . may >ervo to diiTct [Antolopos] 
in their wamlei ings and migral ioms, wlien tlie storms ami fog.s 
incident to such places ol>scnro all A’isihle landmarks.’’ As 
gnidt* marks, therefore. ap| eal to the sense of sight ami enable 
the members of a species to f»>llo\v one another and keep 
together when visi<m is nnobstrneted. so, it is believed, ilo the 
scent-glands described in tliis jiaj/cr serve the .same j)nrpo.se by 
a[>p('aling to tin* sense of smell when, for any reason, free vis^ui 
is pi’obibited. 

It would b(* idle, however, to ])rt‘tend that this liypotbesis 
gives a full explanation nf the us(‘ of the glands. It fails, for 
oxam])1e, to account for the fact that in many, ]K‘rba[s all, cases 
each gland emits its own peenliar scent, as recorded, for instance, 
of :i Mnnljae [Cervidn.^) and of a. Gazelle (f/. dorcas). That 
eieb scent t(dls its own tale to other members of the .species, it is 
almost im]) 0 .s.sibh‘ to doubt; but what that tale may be, 1 am 
wboliy unable to surmise. 

Orujin (Utd Hcidntlnn nf the Glands. 

d’ho ]a*oorbital glands in all the ( S*rviday and in the majority of 
Bovid'c tliat po.ssess tln*m, consist of an integnmental thickening 
foianing a larger or smaller invaginated .sac, wln’tdi serves to stores 
the secretion. But in Ji few of the Bovidre, like the Duikers 
(( %'jih<dophnfi)^ till' (Inns (( 'o)innrha :\\m\ Butlbn’s Ixob 

(Adpnnta knhf ;ind the Sahle Antidope {lllp/totraifas nhjer). (here 
is n«i iuNaginatioji, the .s(*eretii»n making its way direetlv to (he 
(*X[)osi*d snrfaei* of the skin. d’he simplest ty|»e of pi'eorbital 

* 1*. Z.s. i.'^io, p. 0 , 

t ' .Maiinnalia,' Tin* ( Xatmal lli'-iorv, p. 13 (l‘Ju*J). 
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gland known to me is found in Buflbn’s Kol) [Adenoia koh) and 
the Sable Antelope {llippoiragus niger). The skin of the 
secreting area, is merely thickened and retains its normal hairy 
clothing. The hairs, however, are long, forming a tuft or mat 
and are stuck together or hold the secretion like a scurfy powder. 
It is a natural inference that all the ))reorl)ita.l glands, however 
specialised, arose from simple in tegumental thickenings, with 
enlarged sebaceous and sweat-glands, resembling in essence that 
found in the Sable Antelope. 

Exactly similar to this and equally sim])le in structure are the 
carpal or knee-glands of some Antelopes, like Clazelles and their 
allies, and of some Sheep, the tarsal or hock-glands of the Tele- 
metacarpal Cervidje, and also the metatarsal glands of Eeer 
belonging to both the divisions of this family. In some species 
of Deer(d;r?s axis and the glandular area itself is naked 

and is overlapped by a filnge of long hairs surrounding it. 
A further stage in the evolution of this kind of leg-gland is 
found in the jPallah [^Epyceros), where the glandular layer is 
1 ‘estricted to the periphery of the area, formings an elevated ridge 
round it, the secretion accumulating on the smooth skin thus 
circumscribed. 

In connection with the inguinal glands it is noticeable that 
they are intimately connected with the mamime. In the majority 
of cases their orihces are situated close to those organs, and the 
deepest part of the pocket actually overlies them ; and when, as 
in PantJiolops^ j the orifice is remote from the mamma on each 
side, the invagination is elongated so as to extend inwards as far 
as the area overlying the mamma. Again, two pairs of inguinal 
pouches are found only in species which have two pairs of functional 
mammae [Tragelaphas, Pedunca). 

These facts suggest that the secretion found in the inguinal 
sacs is derived actually from the mammary glands. This I 
believe to be the case; and the view is corroborated to a certain 
extent by the fact that the secretion in the sacs not uncommonly 
has an unmistakable odour of cream-cheese, or sour milk. The 
] resence of inguinal glands in both sexes cannot be alleged 
as an objection to this supposition ; for mammary glands are 
found in males as well as in females, although they are normally 
inoperative in the former. 

It seems to me that for the origin of the pedal glands we must 
look to one of two processes : that is to say, they ha ve either arisen 
as invaginations of the interdigital integument of a more or less 
fully webbed compact foot, such as is seen in Bos, Tanroimgus^ 
Pantholops, J^pyceros, and others ; or they are the remnants, 
larger or smaller according to the genus, of a primitive inter- 
digital space. 

The former explanation appears at first sight to be the more 
probable ; and from the remark made b}^ Flower as to the 
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seemingly primitive natui*e of this glaml in Puda^ I infer tliat 
tins wa.s tlio \ iew he hehh If tliis he* so, tlie shallow or sliort 
poeket seen in siieh gemn-a, for i‘xample, as J/ce, Redunca^ and 
J*seicd()ls preceded, in an evolutionary sense, the well-develo])ed 
gland jio.s.sessed respectively hy siuii genma as Caprtolas^ Peha^ 
and OcIh. bdirtluM*, it will follow as a ]iossil>ility, perha])s as a 
pi’ohahility, that tlie pedal glands ha\e been tlexadopcd inde- 
piauhmtly more than once in various groups of Hovidic and 
Oervidjc ; and that the genera within these families characterised 
hy pasterns witliout any iiiterdigital space have an earlier form of 
foot than those in which sncli a cleft is found : tliat the hind foot 
of Cervus^ for instance, to take a concrete case, is more [)rimitive 
than that of Jhnna. 

1 ])olieve this view to he erroneous; for evejy tiling we know of the 
evolution of the fe>*t in llnminantia points to the conclusion that 
tlieir structural peculiarities are due to descent from four-toed feet 
with tlie phalanges separated to a greatm* or le.ss i^xtent. Gradually 
the lateral digits hecamo shortened, raised from the ground, ami 
practically functionless so far as aliording sujjport to tlie body was 
concerned. The weight was liornc hy the two middle toes, which 
became gradually strengthened for the purpose by the extension 
of the integument Indween them. Now when Mammalia of other 
groups develop an int(M*digilal integument or ‘‘ web,'’ this web 
always, .1 believe, extends along the ]>osterior or inferior aspect of 
the toes, leaving mori' or less of a cleft between them in front or 
above, '^fliis is widl shown in such forms as Luira and the Canid;e 
and in \ arious amphi]»ioiis g(*nera of Koihmts and t)f otln r orders. 
Foi‘ these reasons J bi‘Iie\e that the earliest tyiie of liuminant 
foot is that in which the interdigital web consists of a fold of 
int(‘gnment extending along the back of the pastern only, leaving 
a wide and dee]> de[)ression between the bones above the hoofs in 
front. Jhit when two surfaces of skin are op|)Osed to form a 
cavity or crease, conditions favouring the activity of the skin- 
glands, or at all evmits conditions preventing the evaporation of 
int(‘gumeiital si'ci’id ions, ari‘ s<*t up. Hence, in a foot with a 
post(‘i*ior web holding the digits together behind and a cleft 
lietweon them in front, we have conditions conducive to the 
<levelo]>inent of a scent-gland ; and I conceive that it was from a 
foot of this structure, containing a potential pedal gland, that the 
vai'ious types of feet of tlie Kuminantia, whctlu'r containing 
glands or not, have lu'cn derived, and that the glandular pockets, 
whether largo or small, are the remnants, speciaji.sed for the 
secretion of scented material, of a primitive anterior intenligital 
cleft. 

This conception seems to im* to snj)])ly the most satisfactory 
explanation of the prevalenc(‘ and diversity of tlu^ [ledal glands (d‘ 
the Uuminantia, all the glands bta’ng thus traceable to a common 
origin. 

tdf existing forms of tliis group the most prindtive type of foot 
is found in the d’lagulina, itself a [>rimilive group combining 
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diaracters of tlie tlie CamoUda), and tlio Cervidjo. In 

specimens of Traipdas staideyanv.a (oi* an allied foj*in) and of 
T, mPAniuna^ wliicli lived in tite Gardens, 1 find that the we)> on 
tlie posterioi* si<le of the pasteiai consists of a fohl of skin whieli 
stops short at a point about l)alf\vay between the fa,ls(‘ hof)fs and 
the lieels ; the bacdc of the pasteiai is o])cn in its lovvca* half, an«l 
its front is marked witli a Ion" triaii^nilar d(‘pression, the apex of 
which extends ii[) to the level of tlie false hoofs. 


T(;xt-fi". 141. 



D 


A. IMediiiii vertical section of foot of Trarfulus meminna. 
1>. Anterior aspect of foot of 7’. stanleiffnins. 

C. Meilian vertical section of foot of JJlcoi^Ies. 

1). 'J'he same ot Vhacochcerns. 


These feet are the only ones known to mo amongst the 
Riiminantia in which the web ceases behind far above tlie heels. 
The inner walls of the two digits of the pa.stern are clothed with 
hair, which is short and scanty in T. stanlf^yfuuf.s, longer and less 
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.scanty in T. man In net* \ but I could d(4ect no trace of any 
secretion indicating sjiccial activity of the .skin-glands of the 
surfaces in question. 

In the Oaniclidje, as exein]»lihed hy Lama viciajna, the foot is 
more .sjiecialised with respect to the extension of the web to a 
point lialfway between the heel and the nail of the hoof ; but the 
antei-ior depre.ssiou on the ]Mistern is very dee}) and long and 
ghindular in its deeper |)ortioin and the nail is small. (Text dig. 

»Still more special i.sed is the foot in the »Sui(he; for although 
there is a dee]»er or shallower do])i*ession on the front of the 
})astern, admitting of considerable <listeiision of the hoof, the 
anterior and posterior walls of the pastern are widely .separatetl 
and there is a strong deep interlingual union extending forwaids 
from the heels to a greater nr le.ss extent according to the 
sjiecies. In a Peccary {Dicoiyles collaris)i\\e heels were sejiaralde 
and the interlingual union shorter and the anterior depression 
deeper than in a Wart-JIog (/Vmcoc/e^r/^.s), in which the de|)re.ssion 
was quite shallow and the interlingual union long in comparison 
(text-fig. 142, B, ])). In the foot of the Wart-Hog, moreover, 
which was kindly given to me by liow land Ward, there was an actual 
horny union between the heels, which were thus quite in.^eparable. 
In both these species the interungual area was quite smooth ; 
but 1 detected no trace of sjiecialised glandst. 

ileverting once more to the lluminantia, I find, as is not sur- 
prising, that the foot of the Musk-Deer (J/o.sc/n/.'?) comes nearest to 
that of 1 raff alas. The [lastern-w'eb of Jlosc/ias nearly reaches 
the heels of the lioofs Imt not <iuite ; the feet indeed, aiiart from 
the w^ealth of hair that clothes them, are like those of Traffalas, 
but very much .shortened and liaving the glands of the deiire.ssion 
active. 

It is only a short .stej) from the foot of Maschas to the hind 
foot of Dama or L'laphodaSy tin' chief difference being that in 
the.se Deer the jiastmai-web extends right down to the heels, tying 


* 111 7\ also t lie skin of tlic baek of the ]i:istcrn is coriaceous ami 

visible tlirou”:!! tlie hairs, wliicb arc as scanty as on tlio inner surface of this part ; 
whereas in T. memhnux the skin is invisible on the back of the pattern wiien tlie 
hairs are undisturbed. 1 have not investigatol the snhmamlihnlar irlaiid.s of 
Tvaffnhis. 

t 'I'he secretion of thcilor.sal pland in both sjiecies of Peceary has a strong and 
^mnj'ent odour, like concentrated hnnian perspiration. It may not he without 
si^nitii’anee that the scent of llie South American Tree Porcupines (Tnejn/a rillosns 
and prcheusUJs) is exactly tiie same, as 1 Imve already recorded (P. Z. .S. 1HUS, j). O ld). 
And since this seent has, 1 believe, a warniiifj: sijrnilieanee in tlie Porcupines, it may 
he that we liave here an instance of mimiery, Ikitesian or Mullerian, in smell. On 
the other hand, the funetion of the pland in ihe Peeeary may serve the jmrposo 
merely of keepiii}? the iiKMiihers of tlie Iilm'iI toj^etlier. Owen’s Hguro and deseription 
of ibis dorsal jrland in the Peeeary are not very satisfactory. He deserihes and 
liLTures tlie fjrhimi as opening by an orifice in the mid-line of the buck, without 
mentioning any nipide (‘Anatomy of Vertebrates,* iii. p. lUla, 1808). Possildy his 
]/repara!ion was not iiiado from Iresli material, for in the spe<*iineiis I have 
examined the gland was iiiarkiHi externally by a eoiispicnous upstanding nipple. 
This was traversed by a cent ml duel dipping into the lolmlar fat-like tissue of the 
gland. When the gland was squeezed, tluid seeretion could be easily made to exude 
from the orifice at the summit of the ni]qdc. (Text-fig. M2, C.) 
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them tightly together; and tlie upper portion of the^interdigital 
cleft in front is deepened, showing the beginning of the difier- 
entiation of the glandular pouch. Hardly more advanced is the 
hind foot of the Muntjacs of the genus Cervidus^ except that in 
C. muntjac pai*t of the glandular area is mai*kedly more pocket- 
like. A further stage is exemplified by the hind foot of the Hog- 
Deer {A. 2^07'cinus) and of the Axis Deer [A. axis)^ where the web 


Text-fig. 142. 



c 


A. Median vertical section of foot of Lama victigna ; gl,, glandular area. 

B. Anterior aspect of foot of Licotgles collaris, 

C. Median vertical section of dorsal gland of the same. 

D. Anterior aspect of foot of Fhacochoerus. 

extends further forwards from the lieels, holding the hoofs more 
securely and tightly together, the interdigital cleft being shallower 
owing to the greater space between the anterior and posterior 
walls of the pastern-web. It is quite easy to imagine the steps 
by which the comparatively narrow pocket-like gland of 2lazama, 
Cervulus, and Ecmyifer has been derived from a much longer and 
Proo. Zool. Soc. — 1910, No. LXIV. 64 
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shallower glandular depression such as is seen in ^1. axis and 
A. porcimcs) and also on the other side how by the gradual 
shallowing of the depres.sion in the feet of these last-named species 
the condition of tilings found in the feet of the lied Deer {C, 
elaphus) and its allies has been reached. 

I do not by any means wish to suggest that the species named 
stand in the exact line of descent to one another; but I do think 
it jirobable that tlieir pedal glands reiiresent approximately tlie 
stages through which the various types of pedal glands met with 
in the Cervidie have jiassed in their evolution. 

Similar stages in the gradual obliteration of the interdigital space 
accompanied by the evolution of difierentiated pedal glands and 
their final suppression may be traced in the Bovida?. In Macloqua, 
liaphicerits^ and Cej^halophns^ for instance, the digits of the pastern 
are held together by a long and close fold of integument constituting 
a web which extends down or nearly down to the heels; the anterior 
skin of this fold forms the posterior wall of the glandular inter- 
digital cleft, as in Cervulus and iJama. This cleft is at first open 
below between the hoofs and remains so in Macloqua and Cepha- 
lophus. But in botli these genera, as well as in Baphicerus and 
Dorcotragusy the orifice of the cleft is shortened to a greater or less 
extent, according to the species, by the doAvnward extension 
towai'ds the hoofs of the folded integument of the anterior 
surface of the pastern, forming a longer or shorter anterior wall 
to the enclosed glandular space. Another simple modification is 
seen in the Gazelles, in which, while the orifice of the cleft retains 
almost unchanged in its original length, its inferior portion is 
dosed and shut ofi‘ from tlie interlingual space by the anterior 
extension of the ])osterior web from the heels to tlie front of the 
hoof. Practically the same structural change has taken place in 
the Oribi and in the llartebeests {Bnbalis, Damaliscus), 

except tliat in BahaUs the anterior web overlaps the cavity to a 
considerable extent above and in front. 

The adult White-tailed Gnu [Connochcetes gnu) exhibits a 
further stage in the evolution of the gland seen in the llartobeest, 
the orifice of the cleft being still more sliortened and the posterior 
integumentjil web not so closely folded. A further stage in the 
closing up of the oi’ifice of the cleft is exemplified by tlie feet of 
Oryxleisa; and this is followed by tlie reduction of the orifice 
to a small circular apertme as in Hippotragns, Pelea^ Xt^morhedus^ 
and Oris ; the final stage, .sometimes certainly and always probably 
of sporadic occurrence witliiii the limits of a specie.s, being the 
retention of merely the orifice and part of the duct of the gland 
as in Bedanca, Capra, Ifemltragas, and Pseiulois. 

If this be the correct view of the evolution of the feet, there must 
be some reason or rea.sons for the disa]>pearance of interdigital 
clefts. It seems certain that large interdigital clefts must be a 
source of w(*akness to the feet. Although a foot with its two 
component digits united by a close fold of integument extending 
from the heels up the back of the past(‘rn is more suitalile, on 
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account of its clistensibility, for progression over soft and yielding 
ground than a foot with its component digits united by skin 
extending forwards from the heels to the front of tlie hoofs and 
restricting their separation, it is obviously less well adapted for 
.supporting heavy weight, for speedy propulsion over hard 
unyielding ground, and for resisting the impact of a downward 
leap on a mountain side, on account of the liability to rupture of 
the integument under the strain put upon it. 

Strengthening the feet, then, has probably been one of the 
factors, perhaps the principal factor, that has operated in favour 
of the reduction in size or total disappearance of the interdigital 
clefts. This theory helps to an understanding of the fact that, 
broadly speaking, large and heavily built Ruminants have small 
interdigital clefts or none, and that large interdigital clefts are for 
the most part found only in small animals. There are several 
marked exceptions to this, however, and no doubt other factors 
than the one suggested have influenced the formation of the feet, 
such as the use or uselessness of pedal scent-glands. For example, 
Jarge Ruminants are much more easily kept in view by members 
of their own species than small ones ; or, if they live in thick bush, 
are more easily followed by healing as they crash away in a 
.state of panic through the vegetation. Of these and other matters, 
however, we shall never have full knowledge until our information 
is much more exact than it is at present with respect to the senses 
4ind to the bionomics of the species concerned. 

In the light of the above-made suggestions, the following con- 
siderations are worth bearing in mind : — 

1. Girafies are large, heavily built animals living in open wood- 
land country and gallop with speed over rough uneven ground. 
The feet are compactly built and without interdigital clefts. 
The great height of Girafies gives them considerable range of vision, 
enabling stragglers to keep with the rest of the herd. They can, 
moreover, only with difficulty and delay reach the ground with 
their nostrils. Hence specialised pedal scent-glands would be of 
little use to them for tracking. 

2. All the species of Bos are heavily built, mostly large animals 
with thick legs. They live either in the open or in jungle or bush, 
and can be followed either by sight or by the sound they make 
passing through the foliage. The same applies to the Musk-Ox 
and to Taurotragus. 

3. The Oryginse {Uipijotragus^ Orydi^ are also Antelopes of large 
or medium size and considerable weight. The interdigital cleft is 
I’educed to a gland with a small orifice, which is the only break in 
the continuity of the integument of the anterior surface of the 
pastern ; and the orifice is smaller in the larger Hi])potragus than 
in the smaller Oryx. 

4. In the Bubalinfe, large or medium-sized iVntelopes, although 
the interdigital cleft is large and highly glandular on the front 
feet, it is reduced to a shallow depression on the hind feet. It is 
in the hind limbs that the galloping power principally lies ; and 

64 * 


984 MR. R. I. POCOCK ox TiiK [June 14, 

some of the Ilartebeests, tlie Sassahy [DcimaliscusXlunatus)^ for 
exam})le, are extraordinarily fleet of foot. 

5. In the Cervicaprina^, the larger species of 7i"o6?<saiul Adenoia 
hav’e no interdigital clefts or glands ; only in the comparatively 
small and lightly built genus Felea are the clefts retained in the 
form of Siiccular glands with a small orifice. 

(). All the Duikers (CephalojJiina^) are of small or very small 
size and live in the forest on soft yielding gi ound or in fairly open 
country overgrown with scrub. They have large interdigital 
clefts and pedal glands, the scent of which is probaldy useful for 
tracking individuals concealed by the bush, through which they 
dive away when alarmed. 

7. The Neotragime {^Faphiceras, 2Iadoqua, Ourehia) are also of 
small size and lightly built, and mostly frequent country overgrown 
with bush or scrub. They have large interdigital clefts and glands, 
by means of which one indivi<lual could silently follow by scent 
another hidden from view. JJarcotrayus, on the contraiy, lives 
on rocky hill-sides and has the hoofs shortened to lessen their 
spread at the tips, the heel-tie thickened to hold them tightly 
together, and the sole and heel modified to form a soft pad to 
break the force of a leap and prevent slipping, the inteidigital 
cleft and gland being at the same time retained. 

8. T'he Kli])springer {Oreotrayus), commonly believed to be 
related to the Keotragimo?, although of small size and light weight, 
has lost the interdigital clefts. His habitat is rocky crags, where 
he leaps surefootedly from point to point, the hoofs although 
separable being firmly bound together by the thick interungual 
integument. 

9. All the Antilopinaj [Gazella^ Aniilojje^ Antidorcas)\\\Q\u the 
plains or more or less open country. They are, on the average, of 
small size, although largei* than the ISTeotraginie, and of light build, 
and depend for safety upon their great speed in the open. 
Although the interdigital clefts are large, the hoofs are held 
together by a fold of integument running forwards from the heels 
and restricting their spread to a greater extent tlian in the Cepha- 
lophiiue and, on the average, than in the Neotraginjc. 

10. I do not know why Ammodorcas has lost and Lithocranius 
lias retained the interdigital clefts, unless the explanation may 
be sought in the totally diflercnt modes of progression of the 
two Antelopes, which more than one observer has recorded. 
Lithocranius runs with a skulking action, ducking under the 
bush, with the head stretched forwards; Ammodorcas^ on the 
contrary, moves with a bold stepping action, holding tail and 
neck erect. This at least suggests that the Dibatag is more 
easily kei)t in view by its companions than the Gerenuk, and has 
therefore less need of pedal scent-glands to indicate the direction 
taken. 

11. In the Caprina) the only wild forms which ])ossess well- 
developed pedal glands belong to th(» genus Ovls^ the others {A mmo- 
tray as, Pseudois, Jlemiirayus, and Capra) being without them. 

latter difier markedly from Slice]) in superior activity and in 
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their comparatively greater leaping powers, attributes which are 
correlated with a difference of habitat, the Goats and their allies 
habitually frequenting precipitous exposed rocky hill-sides or 
mountain heights rather than elevated plateaus intersected by 
ravines where Sheep are to be found. It seems to me probable 
that the ground frequented by Sheep is better adapted by its 
vegetation for holding the scent of the foot-glands and perhaps 
affords more cover for concealment, requiring tracking by scent, 
than the bare exposed situations to which the other genera are 
adapted, 

12. In the Rupicaprime well-developed foot-glands occur in 
Ritpicapra^ Ncemorhedus, and Ccq^ricornis. The last two never 
seem to be found far from mountain forests, where individuals 
may easily lose sight of each other and need scent-glands to keep 
together. Although possessed of considerable activity and skill 
in covering rough ground at speed, they have not the climbing 
or leaping power of Goats. In this respect Chamois appear to 
equal Goats, and they have their feet strengthened by the for- 
ward extension of the interlingual web, while retaining pedal 
glands Avhich are useful perhaps in the mountain forests, where 
at certain times of the year Chamois resort. Although not 
apparently gifted with special activity or leaping power, Oreamnos 
inliabits localities right away fi*om forests and bare of all but 
the scantiest vegetation. In this particular, as in the structure of 
their feet, they closely resemble Goats. Somewhat of a mountain- 
forest dweller \\k^ Ncemorhedus and Capricornis^ Badorcas\s> never- 
theless a comparatively inactive animal of large size and heavy 
build, requiring strong feet to carry his weight up and down the 
mountain-side. 

13. In the Cervida3, also, small and medium-sized animals have 
on the average larger interdigital clefts and more capacious glands 
than large animals. Very deep and long clefts with highly 
developed glands are found, for instance, only in small forms like 
Hydropotes^ Cervulus, and Elaphodus and in the medium-sized 
Dcma. Shallower but equally long clefts occur in the small 
Uyelaphus and the medium- sized Axis, the much larger Rusa, 
which is allied to both these geneia, being devoid of them, as also 
are all the large Deer of the Old World. In the Telemetacarpal 
Deer, setting aside llydropotes, there is almost always, so far as is 
known, a large pouch-like gland in the hind foot in genera 
ranging in size from the small Mazama to the large Raogifer, two 
exceptions being the diminutive Fudu, in which the glands are 
aborted, and the giant Alee, in which the gland is considerably 
reduced. 

Very little is unfortunately known about the habitat of Piidu 
beyond the fact that it has been recorded from Ecuador and 
the Chilian Andes and appears to live normally at tolerably liigh 
altitudes. From its compactly built feet, I infer that this little 
Deer frequents hard or stony gi’ound requiring firmly welded 
hoofs. If this be so, we find a reason for the disappearance of 
the glandular pouch in the feet found in its ally Mazama 
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if there is «'iny tnitli in tlie supposition that such pouches are a 
source of weakness. 

In the case of Alee tlio nearly vesti^oal nature of the pedal 
gland is accompanied hy two features in this genus which have 
an interesting bearing on the suggestions here ])ut forward to 
account for the retention or loss of interdigital clefts and glands. 
In the first place, this Deer is of gi*eat stature and Aveight, the 
latter recpiiring strong feet for su})port and tlie former making 
concealment from sight, involving tlie necessity of tracking hy 
scent, less likely than in the case of smaller animals. In 
the second place, length of limb is correlated Avith shortness of 
neck, so that tlie IMoose can only Avith difficulty reach the ground 
Avith its nose. Scent-tracks left by the feet, therefore, Avould be 
of coni])aratiA’ely little use in enabling one I\I oo.se to find another. 

No Deer knoAvn to me haA^e such .strongly built com])letely 
Avebbed feet as are found in the large Bovid;e like Taaroircujus 
and 7)05, or indeed as in some of the smaller members of that family, 
like Tetracerus and Oreolraifus. Generally speaking, there is a 
greater tendency toAvards plan tigrad ism and there is nearly alAA'ays 
a more marked depression on the front of the pastern. This is to 
be attributed, I suppose, to the circumstance tlmtDeerare for the 
most part denizens of woodland country, woods, jungle, or sAvamp.s, 
\vhere the soil is usually .softish and yielding. This brings us to 
the fact, othcrAvi.se perhaps seemingly opposed to the suggestion 
here made as to the cause conducing to the suppi-ession of the 
pedal gland in the hind foot, that a large and heavily built animal 
like the Iteindeer none the less retains a Avell-develo])ed glandular 
pouch. The Reindeer, hoAvever, has a foot eminently adapted for 
travei’sing soft ground, Avhether it be snoAv or swamp, and does not 
recpiire a foot of such strength as to call for the suppression of 
the glandular ])Ouch. 

Tliat the Cervid;e, like the Bovida% originally possessed inter- 
digital clefts and glands on the front as Avell as on the hind feet is 
probable on general gi'ounds, and also from the fact that a gland 
is retained on the front foot in a state of gieater or le.s.ser 
development in some American Deer, Avhile a moderately deep 
cleft is present on the front foot of Dama, The only suggestion I 
can at ])resent make to account for the greater compactness of the 
fore feet as compared Avith the hind feet is the fact that all 
Dc(‘r, T believe, both stags ami hinds, commonly use their fon* feet 
both in attack and defenca*, dealing blows Avith great ])rccision, 
swiftne.vs, and strength. This I liaA^e myself Avitnes.sed on more 
than one occasion. For such a ])urpose it seems obvious that 
a strongly built foot is recjuire<l. 

These brief eomment.s on the bionomics of Ruminants indicate 
in a general \\'ay the lines along Avhich research, likely to lead ton 
better understanding of the .structure of the feet and the reasons 
for the retention or loss of the })edal glands, may probably, I 
think, be pursued Avith ]>rofiU 


